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Preface

The purpose of IDA Memorandum Report 459 is to identify and describe a version of a
software delivery, "An Oracle - Ada/SQL Implementation," to the WIS Joint Program Manage-
ment Office. The term version is applied to the initial release as well as to all interim changes.

This report was written to describe the software developed to satisfy deliverable 5.a under
task order T-W5-206, entitled WIS Application Software Study. The purpose of this software
system is to provide a Level I Ada/SQL implementation which interacts with the Oracle® data-
base management system. This software provides the ability to define Ada/SQL Data Definition
Language (DDL) and Ada/SQL Data Manipulation Language (DML) which will be converted
into the appropriate SQL calls required by the Oracle DBMS.

9
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1. SCOPE

1.1 System Overview

The purpose of this software system is to provide a Level 1 Ada/SQL implementation which
interacts with the Oracle database management system. This software provides the ability to
define Ada/SQL Data Definition Language (DDL) and Ada/SQL Data Manipulation Language
(DML) which will be converted into the appropriate SQL calls required by the Oracle DBMS.
Ada/SQL is a binding between the Ada programming language [ADA 831 and the database pro-
gramming language SQL [SQL 86]. Ada/SQL, like SOL, is comprised of two main components:
a DDL and a DML. Both of these are coded using pure Ada syntax and semantics. The DDL
resides in a package specification, and is used to define the data types, variable definitions, and
table and column definitions. The DML is expressed as syntax very similar to the syntax of SQL
DML. This expression is allowed due to a set of underlying operators and subprograms which
must be 'withed' by the application. A tool which aids in the generation of these subprograms,
named the application scanner, is available as IDA Memorandum Report M-460 [IDA 88]. The
use of the application scanner tool is necessary for this particular prototype to function properly.

This specific version of Ada/SQL is named Level 1 Ada/SQL. The Level 1 definition can be
found in [ADA 87]. The limitations and constraints placed on Ada/SQL for Level 1 reflect a
desire to produce a working prototype as quickly as possible, without losing the benefit of Ada's
strong typing and enumeration types. This work was based on the Ada/SQL definition found in
[IDA 86].

1.2 Documentation Overview

The file [BBRYKCZYN.EXAMPLE]READ.ME is included on the magnetic tape containing
the Oracle Ada/SQL implementation and the application scanner. This file contains guidelines
which show the user how to create an Ada/SQL application, use the application scanner, and in
what order to compile the output from the scanner. The directory located in
[BBRYKCZYN.EXAMPLE] provides a comprehensive example of using the Ada/SQL system.

1
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3. VERSION DESCRIPTION

3.1 Inventory of Materials Released

This prototype Ada/SQL system was developed on a VAX)m 8600, using VAX/VMS version 4.6,
and the DEC Ada compiler, version 1.4-33. The magnetic tape upon which the source is located
is in VAX/VMS backup format, and the save set name is ADASQL. This tape requires 8192
blocks of memory. To load the tape, allocate the tape drive desired, request a tape mount, and
issue the following command: "BACKUP MUAO: [appropriate directory...]*.*.*", where
MUAO is the logical tape drive name, and appropriate directory is the directory in which you will
be placing the contents of the tape.

Located on the tape is a file named READ.ME. This file contains instructions for executing the
example queries found in the [.EXAMPLE] directory. Note that the use of this example assumes
the use of the application scanner.

3.2 Inventory of Software Prototype Contents

The following are the files which make up the prototype Ada/SQL system. They are listed in
compilation order.

DATABASE.ADA
TXTPRTS.ADA
TXTPRTB.ADA
ORDEFS.ADA
ORCUDEFS.ADA
ORHLIS.ADA
ORINTS.ADA
FUNCTIONS.ADA
ORINTB.ADA
FUNCTIONB.ADA
CURSOR.DEFIN1TION.ADA
SCHEMADEFINmTON.ADA

Portions of this software were developed by SAIC Comsystems, under contract by the WIS
Joint Program Management Office, and are located in the Naval Ocean Systems Center (NOSC)
TECR software repository.

In addition, an example set of DDL and DML are located in the [.EXAMPLE] directory. See
[.EXAMPLE]READ.ME for details.

VAX is a trademark of Digital Equipment Corporation.

5
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3.3 Changes

Not applicable.

3.4 Adaptation Data

Not applicable.

3.5 Interface Compatibility

Not applicable.

3.6 Bibliography of Reference Documents

Date, C.J. A guide to the SQL standard. New York: Addison-Wesley, 1987

Brykczynski, Bill and Fred Friedman. Ada/SQL binding specifications. Alexandria, VA: Insti-
tute for Defense Analyses, 1988. IDA Memorandum Report M-362.

3.7 Summary of Changes

Not applicable.

3.8 Installation Instructions

To load the tape, allocate the tape drive desired, request a tape mount, and issue the following
command: "BACKUP MUAO: [appropriate directory..*..*", where MUAO is the logical tape
drive name, and appropriate directory is the directory in which you will be placing the contents
of the tape.

3.9 User Guidelines

The following is a set of guidelines for using the VAX/VMS Level 1 Ada/SQL system. These
guidelines assume that a directory exists which contains the files loaded from tape. The files on
the tape were loaded from a directory named [BBRYKCZYN.ORACLE]. Of course, when a
tape is loaded on another system, this path name will be different.

1) Create the ADASQL$ENV logical

There are several files which are read by the application scanner to establish a predefined
environment for prc.-ssing application programs. These files are DATABASE.ADA,
CURSORJDEFINITION.ADA, and STANDARD.ADA. These files are not source files that
are linked with the Ada/SQL application programs. They must, however, be stored in a direc-
tory that is accessible via the VAX/VMS logical name ADASQL$ENV whenever the application

6
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scanner is run. These files should not be compiled or otherwise used for any purpose other than
that described here. To assign the logical, type in the following:

ASSIGN [BBRYKCZYN.ORACLE.STANDARDS] ADASQL$ENV

2) Copy over the AUTILPACK.ADA file

In SQL, a module must contain an authorization identifier which identifies the user. In
Ada/SQL, the authorization identifier must reside in a file called AUTHLACK.ADA. At this
time, it is necessary only to copy an AUTH.PACK.ADA from another directory and compile it
into the library. A sample AUTILPACK.ADA is located in
[BBRYKCZYN.ORACLE.EXAMPLE]

3) Create the Ada/SQL application specific files

There are four files one must create in order to use Ada/SQL. These are the _TYPES.ADA,
_VARIABLES.ADA, _DDL.ADA packages, and the main program. The files must be named
exactly as the package name, with the addition of a '.ADA' suffix. Examples of these files are
included in the [BBRYKCZYN.ORACLE.EXAMPLE] directory.

4) Create the Oracle DDL

It is necessary for Oracle to have the data definition exist prior to the running of an Ada/SQL
program. If you are building an Ada/SQL program to access a pre-existing database definition,
this step can be deleted. If you are building a new application, it wi be necessary to invoke Ora-
cle, and create the appropriate table and column definitions.

5) Run the scanner

To execute the application scanner, type in the following command: "RUN
[BBRYKCZYN.ORACLE.APSCANSOURCE]APSCAN.EXE". The application scanner
will prompt you with several questions:

a) Enter DML filename:

Here you enter the name of your Ada compilation unit which contains DML statements
which you want processed by the application scanner. An output file will be generated
where errors in the DDL will be reported. This file will have the name of your compilation
unit's library name, suffixed with .DDLOUT. For example enter BILL.ADA here (the sub-
program name is BILL) and any DDL errors will be listed in a file called BLL.DDLOUT.

b) Enter lating Mename:

Here you enter the name of a file where the application scanner will report errors in the
DML. For example if you had entered BILL.ADA for question one you could enter
BILL.LST here. Only DML errors will be reported here, DML errors are in the
*.DDLOUT file.

c) Enter filename for generated functions:

Here you enter the file name for the compilation unit which will contain the functions

7
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necessary to make your DML compilation unit compilable. This will be an Ada compila-
tion unit which will become a part of your program. For example if you had entered
BILL.ADA for question one you could enter BILL.ADASQL.ADA here. The library
unit name for this compilation unit will be the library unit name of your compilation unit
with an extension of .ADA..SQL. The subprogram name in BILL.ADA is BILL), and the
library unit name of the compilation unit BILL..ADASQL.ADA will be
BrILDASQL. Your compilation unit must

The application scanner will then notify you:

Invoking application scanner with:
DML filename -- 1 file name you entered In #1 above
Listing filename = file name you entered in #2 above
Generated package => file name you entered In #3 above

When the application scanner is complete it will issue the message:

%ADASQL-I.SCAN, Scan completed with errors
or the message:

%ADASQL-I-SCAN, Scan completed with no errors

In the case of 'with errors' check the *.DDLOUT file to make sure the DDL scanned correctly,
then check the listing file you specified in #2 above to see if there was an error in the DML.
Correct the errors and run the application scanner again. In the case of 'with no errors' you
must still check the *.DDLOUT file. If errors are reported in this file but not in the listing file
the message at the end of the application scanner will indicate no errors.

Repeat these steps until you have generated a function package through the application scanner
for all your compilation units which contain DML. The package generated by the application
scanner must be withed in your compilation unit.

6) Compile the output of the scanner

When a correct version of Ada/SQL DML is processed by the scanner, a generated package will
be produced which must be compiled. This package contains the various subprograms which
allow the Ada/SQL DML to interact with the database. 9

7) Compile and link the DML package

After compiling the generated *..ADASQL.ADA package from the previous step, the
Ada/SQL DML package may now be compiled. Continuing with the example, this file is named
BILL.ADA. After compiling, the file must be linked, which, in this example, results in an exe-
cutable named BILL.

8) Execute the application

3.10 Source Lstings

8
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* :3.10.1 package DATABASE.ADA

package DATABASE is
type INT is new STANDARD.INTEGER;
type DOUBLEPRECISION is new STANDARD. FLOAT;
type CHAR is new STANDARD.STRING;

* type CHAR-LINK is access CHAR;
type USERAUTHORIZATIONIDENTIFIER is new STANDARD.STRING;
type USERAUTHORIZATIONIDENTIFIERLINK is access

USERAUTHORIZATIONIDENTIFIER;
type COLUMNNUMBER is new STANDARD.INTEGER;

end DATABASE;9
3.10.2 package TXTPRTS.ADA

-- txtprts.ada - print utilities

with TEXTIO;
use TEXTIO;

package TEXTPRINT is

type BUFFERACCESSTYPE is access STRING;

• type QUERYBUFFERRECORD is
record

QUERYLENGTH : INTEGER :M 0;
QUERYBUFFER : BUFFERACCESSTYPE;

end record;

type ACCESSQUERYBUFFER is access QUERY_BUFFERRECORD;

procedure SET-BUFFER ( BUFFER : ACCESS_QUERYBUFFER );

procedure UNSETBUFFER;
type LINE-TYPE is limited private;

type BRLAKTYPE is (BREAK, NOBREAK);

type PHANTOM-TYPE is private;

procedure CREATELINE(LINE : in out LINETYPE; LENGTH in POSITIVE);

procedure SETLINE(LINE : in LINETYPE);

function C6.URENTLINE return LINE-TYPE;

procedure SETINDENT(LINE in LINETYPE; INDENT : in NATURAL);
* procedure SETINDENT ( INDENT in NATURAL);

procedure SETCONTINUATIONINDENT(LINE in LINETYPE;

9
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INDENT : in INTEGER);
procedure SETCONTINUATIONINDENT(INDENT : in INTEGER);

function MAKE PHANTOM(S : STRING) return PHANTOM-TYPE;

procedure SETPHANTOMS(LINE : in LINE-TYPE;
START-PHANTOM,
ENDPHANTOM : in PHANTOMTYPE);

procedure SETPHANTOMS(STARTPHANTOM, ENDPHANTOM in PHANTOMTYPE);

procedure PRINT(FILE in FILETYPE;
LINE in LINE_TYPE;
ITEM in STRING;
BRK in BREAK TYPE : BREAK);

procedure PRINT(FILE in FILETYPE;
ITEM in STRING;
BRK in BREAK TYPE - BREAK);

procedure PRINT(LINE in LINE-TYPE;
ITEM in STRING;
BRK in BREAK TYPE - BREAK);

procedure PRINT(ITEM in STRING;
BRK in BREAK TYPE BREAK);

procedure PRINTLINE(FILE in FILE TYPE; LINE in LINETYPE);
procedure PRINTLINE(FILE in FILETYPE);
procedure PRINTLINE(LINE in LINETYPE);
procedure PRINTLINE;

procedure BLANKLINE(FILE in FILETYPE; LINE in LINETYPE);
procedure BLANKLINE(FILE in FILE TYPE);
procedure BLANKLINE(LINE in LINE TYPE) ;
procedure BLANKLINE;

generic
type NUM is range 0;

package INTEGERPRINT is

procedure PRINT(FILE in FILETYPE;
LINE in LINETYPE;
ITEM in NUM;
BRK in BREAK TYPE : BREAK);

procedure PRINT(FILE in FILETYPE;
ITEM in NUM;
BRK in BREAKTYPE : BREAK);

procedure PRINT(LINE in LINE_TYPE;
ITEM in NUN;
BRK: in BREAKTYPE :- BREAK);

procedure PRINT(ITEM in NUM;
BRK in BREAKTYPE : BREAK);

10
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procedure PRINT(TO out STRING; LAST out NATURAL; ITEM in NUM);

end INTEGERPRINT;

generic
type NUM is digits 0;

package FLOATPRINT is

procedure PRINT(FILE in FILETYPE;
LINE in LINETYPE;
ITEM in NUM;
BRK in BREAKTYPE : BREAK);

procedure PRINT(FILE in FILE_TYPE;
ITEM in NUM;
BRK in BREAKTYPE : BREAK);

procedure PRINT(LINE in LINETYPE;
ITEM in NUM;
BRK in BREAK TYPE : BREAK);

procedure PRINT(ITEM in NUM;
BRK in BREAKTYPE : BREAK);

procedure PRINT(TO - out STRING; LAST out NATURAL; ITEM in NUM);

end FLOAT-PRINT;

NULLPHANTOM constant PHANTOMTYPE;

LAYOUTERROR exception renames TEXTIO.LAYOUTERROR;

private

type PHANTOMTYPE is access STRING;

type LINEREC(LENGTH : INTEGER) is
record

USEDYET BOOLEAN - FALSE;
INDENT INTEGER - 0;
CONTINUATIONINDENT INTEGER 2;
BREAK INTEGER : 1;
INDEX INTEGER : 1;
DATA STRING( 1. LENGTH);
STARTPHANTOM,
END-PHANTOM PHANTOMTYPE :- NULLPHANTOM;

end record;

type LINETYPE is access LINEREC;

NULLPHANTOM : constant PHANTOMTYPE :- new STRING'("");

end TEXTPRINT;

11
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3.10.3 package TXTPRTB.ADA

-- txtprtb.ada - print utilities

package body TEXTPRINT is

DEFAULTLINE : LINE-TYPE;

CURRENTBUFFER : ACCESSQUERY_BUFFER - null;

procedure SETBUFFER ( BUFFER • ACCESS_QUERYBUFFER ) is
begin

CURRENTBUFFER :- BUFFER;
end SETBUFFER;

procedure UNSETBUFFER is
begin

CURRENTBUFFER :- null;
end UNSETBUFFER;

procedure CREATELINE(LINE : in out LINETYPE; LENGTH in POSITIVE) is
begin

LINE :- new LINE REC(LENGTH);
end CREATE-LINE;

procedure SETLINE(LINE in LINE_TYPE) is
begin

DEFAULTLINE :- LINE;
end SET_LINE;

function CURRENTLINE return LINETYPE is
begin

return DEFAULTLINE;
end CURRENT-LINE;

procedure SET INDENT(LINE in LINETYPE; INDENT in NATURAL) is
begin

if CURRENTBUFFER /- null then
return;

end if;
if INDENT )- LINE.LENGTH then

raise LAYOUTERROR;
end if;
if LINE. INDEX - LINE. INDENT + 1 then

for I in 1..INDENT loop
LINE.DATA(I) : '

end loop;
LINE.INDEX :- INDENT + 1;

end if;
LINE.INDENT : INDENT;

end SET INDENT;

12
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procedure SET INDENT(INDENT : in NATURAL) is
begin

SET INDENT (DEFAULT LINE, INDENT);
end SETINDENT

procedure SETCONTINUATIONINDENT(LINE in LINETYPE;
INDENT in INTEGER) is

begin
if CURRENTBUFFER /- null then

return;
end if;
if LINE. INDENT + INDENT >- LINE. LENGTH or else LINE. INDENT + INDENT < 0

then
raise LAYOUTERROR;

end if;
LINE. CONTINUATIONINDENT :- INDENT;

end SETCONTINUATIONINDENT;

procedure SETCONTINUATIONINDENT(INDENT : in INTEGER) is
begin

SETCONTINUATION INDENT(DEFAULTLINE, INDENT);
end SETCONTINUATION_INDENT;

function MAKEPHANTOM(S STRING) return PHANTOMTYPE is
begin

return new STRING'(S);
end MAKE_PHANTOM;

procedure SET_PHANTOMS(LINE in LINETYPE;
STARTPHANTOM,
ENDPHANTOM : in PHANTOMTYPE) is

begin
if CURRENT-BUFFER /- null then
return;

end if;
LINE. STARTPHANTOM :- START-PHANTOM;
LINE. ENDPHANTOM .= ENDPHANTOM;

end SET PHANTOMS;

procedure SETPHANTOMS(STARTPHANTOM, ENDPHANTOM : in PHANTOM-TYPE)
is

begin
SET PHANTOMS (DEFAULTLINE, STARTPHANTOM,ENDPHANTOM);

end SET PHANTOMS;

procedure PRINT(FILE in FILETYPE;
LINE in LINETYPE;
ITEM in STRING;
BRK in BREAKTYPE :- BREAK) is

NEW BREAK, NEWINDEX : INTEGER;
begin

13
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if CURRENTBUFFER /-null then
NEW-INDEX:

CURRENTBUFFER. QUERY BUFFER' FIRST + CURRENTBUFFER. QUERYLENGTH;
NEW BREAK :-NEWINDEX + ITEM' LENGTH - 1;

if NEWBREAK > CURRENTBUFFER. QUERY_BUFFER'LAST then
raise LAYOUT-ERROR;

end if;
CURRENTBUFFER. QUERYBUFFER (NEW _INDEX .. NEWBREAK )=ITEM;
CURRENT BUFFER. QUERYLENGTH-

CURRENTBUFFER. QUERY LENGTH + ITEM' LENGTH;
return;

end if;
if LINE. INDEX + ITEM' LENGTH + LINE. ENDPHANTOM' LENGTH >

LINE.LENGTH + 1
then

if LINE. INDENT + LINE. CONTINUATIONINDENT +
LINE. STARTPHANTOM' LENGTH +

LINE. INDEX - LINE. BREAK + ITEM'LENGTH > LINE. LENGTH then
raise LAYOUTERROR;

end if;
if ITEM "" and then LINE.END-PHANTOM.all -" then

return;
end if;
PUTLINE(FILE,LINE.DATA(1. .LINE.BREAK-1) & LINE.ENDPHANTOM.all);
f or I in 1.. LINE. INDENT + LINE. CONTINUATIONINDENT loop

LINE.DATA(I) '

end loop;
NWBREAK -LIN'E. INDENT + LINE. CONTINUATIONINDENT + 1;
NEWINDEX -NW_-BREAK + LINE. STARTPHANTOM' LENGTH +

LINE. INDEX - LINE. BREAK;
LINE.DATA(NEW BREAK. .NEWINDEX-i) -- LINE. STARTPHANTOM. all

LINE. DATA(LINE.BREAK. .LINE. INDEX-i);
LINE.BREAK :NEWBREAK;

LINE. INDEX -NEWINDEX;
end if;
NEW-INDEX :- LINE. INDE + ITEM' LENGTH;
LINE. DATA (LINE. INDEX.. NEWINDEX-i) - ITEM;
LINE. INDEX :-NEWINDEX;
if BRK - BREAK then

LINE.BREAK :NEW-INDEX;

end if;
LINE.USEDYET :TRUE;

end PRINT;

procedure PRINT(FILE in FILE_-TYPE;
ITEM in STRING;
BRK in BREAKTYPE BREAK) is

begin
PRINT(FILE,DEFAULTLINE, ITEM,BRK);

end PRINT,
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procedure PRINT(LINE in LINETYPE;

ITEM in STRING;
BR : in BREAKTYPE :- BREAK) is

begin
PRINT(CURRENTOUTPUT,LINE, ITEM, BRK);

end PRINT;

procedure PRINT(ITEM : in STRING; BRK : in BREAKTYPE :- BREAK) is
begin

PRINT (CURRENTOUTPUT,DEFAULTLINE, ITEM, BRK);
end PRINT;

procedure PRINTLINE(FILE : in FILETYPE; LINE in LINETYPE) is
begin

if CURRENTBUFFER /= null then
if CURRENTBUFFER.QUERYLENGTH /- 0 then
PRINT ( w "

end if;
return;

end if;
if LINE. INDEX /- LINE. INDENT + 1 then

PUTLINE(FILE,LINE. DATA( i.. LINE. INDEX-I));
end if;
for I in 1..LINE.INDENT loop
LINE.DATA(I) : '

end loop;
LINE.INDEX - LINE. INDENT + 1;
LINE. BREAK - LINE. INDEX;

end PRINTLINE;

procedure PRINTLINE(FILE : in FILE-TYPE) is
begin
PRINTLINE(FILE,DEFAULTLINE);

end PRINT_LINE;

procedure PRINT LINE(LINE : in LINETYPE) is
begin
PRINTLINE(CURRENTOUTPUT,LINE);

end PRINT_LINE;

procedure PRINTLINE is
begin
PRINTLINE (CURRENTOUTPUT, DEFAULTLINE);

end PRINTLINE;

procedure BLANK LINE(FILE : in FILETYPE; LINE in LINETYPE) is
begin

if CURRENTBUFFER /- null then
return;

end if;
if LINE.USEDYET then
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NEWLINE(FILE);

end if;
end BLANKLINE;

procedure BLANKLINE(FILE in FILETYPE) is
begin

BLANK LINE(FILE, DEFAULTLINE); 1
end BLANK LINE;

procedure BLANK LINE(LINE : in LINETYPE) is
begin

BLANKLINE (CURRENTOUTPUT,LINE);
end BLANKLINE;

procedure BLANKLINE is
begin
BLANKLINE(CURRENTOUTPUT,DEFAULTLINE);

end BLANK_LINE;

package body INTEGERPRINT is

procedure PRINT(FILE in FILE_TYPE;
LINE in LINETYPE;
ITEM in NUM;
BRK in BREAKTYPE :-BREAK) is S

S STRING(1..NUM'WIDTH);
L NATURAL;

begin

PRINT(S,L,ITEM);
PRINT(FILE,LINE,S(i. .L),BRK);

end PRINT;

procedure PRINT(FILE in FILETYPE;
ITEM in NUM;
BRK in BREAKTYPE := BREAK) is

begin
PRINT(FILE,DEFAULTLINE,ITEM,BRK);

end PRINT;

procedure PRINT(LINE in LINETYPE;
ITEM in NUM;
BRK in BREAK-TYPE :- BREAK) is

begin
PRINT(CURRENTOUTPUT,LINE,ITEM,BRK);

end PRINT;

procedure PRINT(ITEM in MUM;
BRK in BREAKTYPE :- BREAK) is

begin
PRINT(CURRENTOUTPUT,DEFAULTLINE,ITEM,BRK);

end PRINT;
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* procedure PRINT(TO : out STRING; LAST : out NATURAL; ITEM in NUM) is
S constant STRING :- NUM'IMAGE(ITEM);
F NATURAL :- S'FIRST; -- Bug in DG Compiler-- S'FIRST 1- 1 
L NATURAL;

begin
if S(F) - ' ' then

* F : F + 1;
end if;
if TO'LENGTH ( S'LAST - F + 1 then
raise LAYOUTERROR;

end if;
L := TO'FIRST + S'LAST - F;

* TO(TO'FIRST..L) :- S(F..S'LAST);
LAST :- L;

end PRINT;

end INTEGER-PRINT;

* package body FLOAT-PRINT is

package NUMIO is new FLOATJIO(NUM);
use NUM 10;

procedure PRINT(FILE in FILETYPE;
* LINE in LINETYPE;

ITEM in NUM;
BRK in BREAKTYPE : BREAK) is

S STRING(1..DEFAULTFORE + DEFAULTAFT + DEFAULTEXP + 2);
L NATURAL;

begin
* PRINT(S,L,ITEM);

PRINT(FILE,LINF.S(1..L),BRK);
end PRINT;

procedure PRINT(FILE in FILETYPE;
ITEM in NUM;

* BRK in BREAKTYPE : BREAK) is
begin
PRINT(FILE,DEFAULTLINE,ITEM,BRK);

end PRINT;

procedure PRINT(LINE in LINETYPE;
* ITEM in NUM;

BRK in BREAKTYPE :- BREAK) is
begin

PRINT(CURRENTOUTPUT,LINE,ITEM,BRK);
end PRINT;

• procedure PRINT(ITEM in NUM;
BRK in BREAKTYPE := BREAK) is

begin

17
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PRINT (CURRENT_OUTPUT, DEFAULTLINE, ITEM, BRK);
end PRINT;

procedure PRINT(TO : out STRING; LAST : out NATURAL; ITEM - in NUM) is
S STRING(l..DEFAULTFORE + DEFAULTAFT + DEFAULTEXP + 2);
EXP INTEGER;
EINDEX NATURAL : S'LAST - DEFAULTEXP;
DOTINDEX NATURAL DEFAULT FORE + 1;
L NATURAL;

begin
PUT(S,ITEM);
EXP :- INTEGER'VALUE(S(E_INDEX+1..S'LAST));
if EXP )- 0 then

if EXP <- DEFAULT AFT-i then
S(DOTINDEX..DOTINDEX+EXP-1) :- S(DOTINDEX+I..DOTINDEX+EXP);
S(DOTINDEX+EXP) :- '.';
for I in E INDEX..S'LAST loop

S(I) : " 7

end loop; S
end if;

else -- EXP < 0
if EXP >- - ( DEFAULT EXP + 1 ) then
S(DEFAULTEXP+2..S'LAST) :- S(1..S'LAST-DEFAULTEXP-);
for I in 1..DEFAULT EXP+1 loop

S(I) -M '.

end loop;
EINDEX :- S'LAST + 1;
DOTINDEX -- DOT INDEX + DEFAULTEXP + 1;
L :- DOT INDEX+EXP;
for I in reverse L+I..DOT INDEX loop
case S(I-1) is
when ' ' -) S(I) :- '0';
when '' - S(I-2) :- '-'; S(I) : '0';
when others 1> S(I) :- S(I-1);

end case;
end loop;
S(L) :- '.'; 9
case S(L-1) is
when ' ' ) S(L-1) . '0';
when'-' -) S(L-2) :1 -; S(L-1) : '0';
when others -> null;

end case;
end if;

end if;
for I in reverse 1..E INDEX-1 loop

exit when S(I) /- '0' or else S(I-1) -
S(I) :- 1 ';

end loop;
L :- TO'FIRST - 1; 5
for I in S'RANGE loop

if S(I) /- ' ' then
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SL :- L + 1;
TO(L) :- S(I);

end if;
end loop;
LAST :- L;

exception
when CONSTRAINTERROR ->

raise LAYOUTERROR;
end PRINT;

end FLOATPRINT;

*end TEXTPRINT;

3.10.4 package ORDEFS.ADA

package RDBMSDEFINITIONS is
S

-- Declare variable for reporting RDBMS error number

RDBMS ERRORNUM INTEGER;
6

-- Declare exceptions.

ACCESSERROR: exception;
• BADRDBMSNAMEERROR exception;

COLUMN-ERROR exception;
COLUMNRANGEERROR exception;
CREATEERROR exception;
DBALREADYOPENERROR exception;
DBCLOSEERROR exception;

* DBOPENERROR exception;
DUPLICATEKEYERROR exception;
NODBOPENERROR exception;
NOUPDATEERROR: exception;
NO RETRIEVEERROR exception;
NOROWERROR exception;

* NOTABLEERROR exception;
SYNTAXERROR exception;
TRUNCATEERROR exception;
TYPE-CONVERSION ERROR exception;
UNHANDLEDRDBMS ERROR exception;
UNIMPLEMENTED ERROR exception;

end RDBMSDEFINITIONS;
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3.10.5 package ORCUDEFS.ADA

with TEXTPRINT;

package ORACLE CURSORDEFINITIONS is

BUFFER LENGTH : constant INTEGER :-4000;
subtype BUFFERTYPE is STRING (1 BUFFERLENGTH);
subtype BUFER ACCESSTYPE is TEXTPRINT .BUFFERACCESSTYPE

(1. .BUFFERLENGTH);

RETRIEVALBUFFERLENGTH : constant INTEGER :- 4000;
subtype RETRIEVALBUFFER is STRING (1 .. RETRIEVALBUFFERLENGTH);

-- :- (others -> '
subtype RETRIEVALLENGTH is INTEGER;

type FILLERARRAY_1 is array (1 .. 5) of SHORTINTEGER;
type FILLERARRAY_2 is array (1 .. 25) of SHORTINTEGER;

-- This is the declaration of the data area used by Oracle's HLI.
-- The integer used should be a 16-bit integer.
-- The telesoft compiler has integer defined as a 16-bit integer.
-- The verdix compiler has ShortInteger defined as a 16-bit integer.
-- The DEC compiler has Short Integer defined as a 16-bit integer.

type DATAAREATYPE is
record
RETURNCODE SHORTINTEGER : 0;
FILLERDATA_1 FILLERARRAY_1 : (0, 0, 0, 0, 0);
V4_ERRORCODE SHORTINTEGER : 0;
FILLERDATA_2 FILLERARRAY_2 : (0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, S

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0);
end record;

type CURSORDATATYPE is
record

ROWID STRING (1..18) :- (1..18 =) '

CURSORAREA DATAAREATYPE;
end record;

subtype QUERY_BUFFERRECORD is TEXTPRINT.QUERYBUFFER RECORD ;
-- type QUERYBUFFERRECORD is
-- record

QUERYLENGTH INTEGER :- 0;
-- QUERYBUFFER BUFFERACCESSTYPE;
-- end record;

subtype ACCESSQUERYBUFFER is TEXTPRINT.ACCESS_QUERY BUFFER;
type ACCESSCURSORDATATYPE is access CURSORDATATYPE;
type CURSORORACLE is
record
CURSORDATA ACCESSCURSORDATATYPE;
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* CURSORQUERYDATA ACCESSQUERYBUFFER;
CURSORCOLUMNNUMBER INTEGER • 0;
CURSOR-MAXCOLUMN INTEGER : 0;
CURSOR ROW_NUMBER INTEGER - 0;
CURSORFIRSTFETCH BOOLEAN -TRUE;

CURSOR RETRIEVAL-LEN RETRIEVAL-LENGTH - 0;
f CURSORRETRIEVALBUF RETRIEVALBUFFER :- (others-> ''

end record;

end ORACLECURSORDEFINITIONS;

3.10.6 package ORHLIS.ADA

-- This package ORACLEHLI contains the Oracle HLI procedures set up as
-- procedures for use with the pragma interface so that they can communicate
-- to Oracle.

with RDBMSDEFINITIONS, SYSTEM, ORACLECURSORDEFINITIONS;
use RDBMSDEFINITIONS, ORACLECURSORDEFINITIONS;

package ORACLEHLI is

* -- Declaration of the Oracle HLI subprograms to be called.
-- These are set up for use with the pragma interface and
-- have the following format.

-- procedure identifier (identifier-list : mode typemark);

* -- commit current transaction to database
procedure OCOM (LDA : in out DATAAREATYPE);

-- roll back the current transaction
procedure OROL (LDA : in out DATAAREATYPE);

* -- establish communication between oracle and the user program
procedure OLON (LDA in out DATAAREATYPE;

-- UID : in BUFFERACCESSTYPE;
UID in STRING;
UIDLEN in SHORTINTEGER;

PSW : in SHORTINTEGER :- -1;
* PSW in STRING;

PSWL in SHORTINTEGER := -1;
AUDITFLAG in SHORTINTEGER : 0);

-- establishes a cursor to pass a SQL statement to Oracle
procedure OOPEN (CURSOR in out DATAAREATYPE;

* LDA in out DATAAREATYPE;
DBN in SHORTINTEGER :- -1;
DBNLEN in SHORTINTEGER :- -1;
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AREASIZE in SHORTINTEGER : -1;
UID in SHORT INTEGER . -1;
UIDLEN in SHORTINTEGER -1);

-- associated a SQL statement with a cursor and passes the SQL statement to
-- oracle

procedure OSQL3 (CURSOR in out DATAAREATYPE; S
-- SQLSTATEMENT : in BUFFERACCESSTYPE;

SQLSTATEMENT in STRING;
SQLLEN in SHORTINTEGER);

-- causes the SQL statement currently associated with a cursor to be processed
procedure OEXEC (CURSOR in out DATAAREATYPE);

--defines an output buffer for each field in a select-list in the SOL query
procedure ODEFIN (CURSOR in out DATAAREATYPE;

POS in SHORT INTEGER;
BUFFER in SYSTEM. ADDRESS;
BUFL in SHORT INTEGER;
FTYPE in SHORT INTEGER;
SCALE in SHORT INTEGER -1;
INDP in SHORT INTEGER : -1;
FMT in SHORT INTEGER : -1;
FMTL in SHORT INTEGER -1;
FMTT in SHORT INTEGER -1; 9
RETL in SHORT INTEGER - -1;
RCODE in SHORT INTEGER - -1);

--returns internal datatype and size information for a field or expression
-- in the select-list of a query

procedure ODSC (CURSOR in out DATAAREA_TYPE;
POSITION in SHORT INTEGER;
DBSIZE in SHORT INTEGER : -1;
FSIZE in SHORTINTEGER : -1;
RCODE in SHORTINTEGER : -1;
DBTYPE in SHORTINTEGER - -1;
CBUF in SHORTINTEGER -1;-
CBUFL in SHORT INTEGER -1;
DSIZE out SHORTINTEGER);

-- retrieve the names of the columns in a selectlist of a SOL query
procedure ONAME (CURSOR in out DATAAREATYPE;

POSITION in SHORTINTEGER;
TBUF in SHORTINTEGER;
TBUF1 in SHORTINTEGER;
CBUF in SYSTEM. ADDRESS;
CBUPI in SYSTEM.ADDRESS);

-- returns one row of a query result 0
procedure OFETCH (CURSOR : in out DATA AREA TYPE);
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O -- disconnects a cursor from oracle
procedure OCLOSE (CURSOR : in out DATAAREATYPE);

-- disconnects a program from oracle
procedure OLOGOF (LDA : in out DATAAREATYPE);

o
private
-- pragma interface (language name,identifier);

pragma INTERFACE (C, OCOM);
pragma IMPORTPROCEDURE (OCOM, OCOM, (DATAAREATYPE),

* MECHANISM -> (REFERENCE));

pragma INTERFACE (C, OROL);
pragma IMPORTPROCEDURE (OROL, OROL, (DATAAREATYPE),

MECHANISM -> (REFERENCE));

* pragma INTERFACE (C, OLON);
-- pragma IMPORT-PROCEDURE (OLON, OLON, (DATAAREATYPE,

BUFFERACCESS_TYPE,
pragma IMPORTPROCEDURE (OLON, OLON, (DATA AREATYPE, STRING,

SHORT INTEGER, SHORT INTEGER, SHORTINTEGER,
SHORT INTEGER, STRING, SHORT INTEGER,

* -- SHORT INTEGER), MECHANISM -> (REFERENCE, VALUE,
SHORT INTEGER), MECHANISM -) (REFERENCE, REFERENCE,
VALUE, REFERENCE, VALUE, VALUE));
VALUE, VALUE, VALUE, VALUE));

pragma INTERFACE (C, OOPEN);
* pragma IMPORTPROCEDURE (OOPEN, OOPEN, (DATAAREATYPE,

DATAAREATYPE,
SHORTINTEGER, SHORT INTEGER, SHORTINTEGER,
SHORT INTEGER, SHORTINTEGER), MECHANISM ->
(REFERENCE, REFERENCE, VALUE, VALUE, VALUE, VALUE,
VALUE));

pragma INTERFACE (C, OSQL3);
-- pragma IMPORT-PROCEDURE (OSOL3, OSQL3, (DATAAREATYPE,

BUFFERACCESSTYPE,
pragma IMPORTPROCEDURE (OSOL3, OSQL3, (DATAAREATYPE, STRING,

SHORTINTEGER), MECHANISM ->
* -- (REFERENCE, VALUE, VALUE) )'

(REFERENCE, REFERENCE, VALUE));

pragma INTERFACE (C, ODEFIN);
pragma IMPORTPROCEDURE (ODEFIN, ODEFIN, (DATAAREA TYPE,

SHORTINTEGER,
SYSTEM. ADDRESS, SHORT_INTEGER, SHORTINTEGER,
SHORTINTEGER, SHORTINTEGER, SHORTINTEGER,
SHORTINTEGER, SHORTINTEGER, SHORTINTEGER,
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SHORTINTEGER), MECHANISM -> (REFERENCE, VALUE,
VALUE, VALUE, VALUE, VALUE, VALUE, VALUE,
VALUE, VALUE, VALUE, VALUE));

pragma INTERFACE (C, ODSC);
pragma IMPORTPROCEDURE (ODSC, ODSC, (DATAAREATYPE, SHORT-INTEGER,

SHORT-INTEGER, SHORT INTEGER, SHORT INTEGER,
SHORTINTEGER, SHORT_INTEGER, SHORT-INTEGER,
SHORTINTEGER), MECHANISM -> (REFERENCE, VALUE,
VALUE, VALUE, VALUE, VALUE, VALUE, VALUE,
REFERENCE));

pragma INTERFACE (C, ONAME);
pragma IMPORT PR"'EDURE (ONAME, ONAME, (DATAAREATYPE, SHORTINTEGER,

SHORTINTEGER, SHORTINTEGER, SYSTEM.ADDRESS,
SYSTEM.ADDRESS), MECHANISM -> (REFERENCE, VALUE,
VALUE, VALUE, VALUE, VALUE));

pragma INTERFACE (C, OEXEC);
pragma IMPORTPROCEDURE (OEXEC, OEXEC, (DATAAREATYPE),
MECHANISM -> REFERENCE);

pragma INTERFACE (C, OFETCH);
pragma IMPORT-PROCEDURE (OFETCH, OFETCH, (DATAAREATYPE),
MECHANISM -> REFERENCE);

pragma INTERFACE (C, OCLOSE);
pragma IMPORTPROCEDURE (OCLOSE, OCLOSE, (DATAAREATYPE),

MECHANISM -> REFERENCE);

pragma INTERFACE (C, OLOGOF);
pragma IMPORT PROCEDURE (OLOGOF, OLOGOF, (DATAAREATYPE),

MECHANISM -> REFERENCE);

end ORACLEHLI;

3.10.7 package ORINTS.ADA

-- package RDBMSINTERFACE contains the procedures utilized by the user query
-- generation function to communicate to the oracle RDBMS.

with RDDMSDEFINITIONS, ORACLEHLI, ORACLECURSORDEFINITIONS;
use RDBMSDEFINITIONS, ORACLEHLI, ORACLECURSORDEFINITIONS;

package RDBMSINTERFACE is

subtype CURSORTYPE is CURSORDATATYPE;

CURSORDATAAREA : CURSORDATATYPE;
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type COLUMN_TYPE is
record
COLUMNNAME STRING (1..18) :- (1..18 -> '

COLUMN_NAMELENGTH INTEGER - 0;
end record;

type COLUMZNNAMESTYPE is ARRAY (1..127) of COLUMNTYPE;

-- reap the user's data from ARI's retrieval buffer.
procedure RDBMS_COLUMNREAPER

(COLUMNNUMBER in INTEGER;
VAR out STRING;

* VARLEN out INTEGER;
RETRIEVALLEN in RETRIEVALLENGTH;
RETRIEVALBUF in RETRIEVALBUFFER);

-- reap the user's data from ARI's retrieval buffer.
procedure RDBMSCOLUMNREAPER

(COLUMN-NUMBER in INTEGER;
VAR out CHARACTER;
RETRIEVALLEN in RETRIEVALLENGTH;
RETRIEVALBUF in RETRIEVALBUFFER);

-- reap the user's data from ARI's retrieval buffer.
* procedure RDBMS_COLUMNREAPER

(COLUMN NUMBER: in INTEGER;
VAR out INTEGER;
RETRIEVAL-LEN in RETRIEVAL-LENGTH;
RETRIEVALBUF in RETRIEVALBUFFER);

* -- reap the user's data from ARI's retrieval buffer.
procedure RDBMSCOLUMNREAPER

(COLUMNNUMBER in INTEGER;
VAR out FLOAT;
RETRIEVAL LEN in RETRIEVALLENGTH;
RETRIEVALBUF in RETRIEVALBUFFER);

-- executes a query on a RDBMS.
procedure RDBMSEXECUTE

(CURSOR : in out DATAAREATYPE);

-- logs the user off an RDBMS.
* procedure RDBMSEXITDATABASE;

-- close a cursor
procedure RDBMSCLOSECURSOR

(CURSOR : in out DATAAREATYPE);

* -- fetches data from an RDBMS after a retrieve query.
procedure RDBMSFETCH

(CURSOR : in out CURSORORACLE);

25
ULNCL4SSIFIED



MCIASSIFIED

-logs the user into an EDEMS.
-procedure RDBMSOPENDATABASE

-(QUERY-BUFFER in BUFFER ACCESSTYPE;
QUERYLENGTH in INTEGER);

procedure RDBMSOPDI-DATABASE
(QUERY _BUFFER :in BUFFER_-ACCESSTYPE,
QUERY _LENGTH :in INTEGER;
QUERYX-BUFFER in BUFFER ACCESS TYPE;
QUERYX LENGTH in INTEGER);

-opens a cursor for the database
procedure RDBMSOPENCURSOR,

(CURSOR :in out DATAAREA TYPE);

-commit work for transaction.
procedure RDBMS_COMMITWORK;

-- rollback work for transaction.
procedure RDBMSROLLBACKWORK;

-retrieve column names used in SELECT
procedure RDBMSONAME

(CURSOR in out DATAAREATYPE;
NAMES in out COLUMNNAMESTYPE;

NUMBEROFNAMES out INTEGER);

-sends a query to an RDBMS.
procedure RDBMS_QUERY

(QUERY _BUFFER in out BUFFER_-ACCESSTYPE;
QUERYLENGTH in INTEGER;
CURSOR in out DATAAREATYPE);

ACCESSERROR exception renames RDBMSDEFINITIONS.ACCESSERROR;
BADRDBMSNAMEERROR exception renames

EDEMSDEFINITIONS. BADRDBMSNAMEERROR;
COLUMN-ERROR exception renames RDBMSDEFINITIONS.COLUMNERROR;
COLUMNRANGEERROR exception renames9

RDBMSDEFINITIONS.COLUMNRANGE ERROR;

DBALREADYOPENERROR exception renames
RDBMSDEFINITIONS .DBALREADYOPENERROR;

DECLOSEERROR exception renames RDBMS.DEFINITIONS.DBCLOSE -ERROR;
DBOPEN3ERROR exception renames RDBMS-DEFINITIONS. DEOPEN ERROR;
DUPLICATEKEYERROR exception renames

RDBMSDEFINITIONS.DUPLICATEKEYERROR;

NODBOPENERROR exception renames RDBMSDEFINITIONS.NODEOPENERROR;
NORETRIEVE ERROR exception renames

RDBMSDEFINITIONS.NO RETRIEVEERROR;
NOROWERROR exception renames RDBMSDEFINITIONS.NO_-ROWERROR;
NOTABLEERROR exception renames RDBMSDEFINITIONS .NOTABLE3ERROR;0
SYNTAXERROR exception renames RDBMSDEFINITIONS.SYNTAXERROR;
TRUNCATEERROR exception renames RDBMSDEFINITIONS.TRUNCATEERROR;
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*TYPECONVERSIONERROR exception renames
RDBMSDEFINITIONS. TYPECONVERSION ERROR;

UNHANDLED-RDBMS ERROR exception renames
RDBMSDEFINITIONS. UNHANDLEDRDBMSERROR;

UNIMPLEMENTED-ERROR exception renames
RDBMSDEFINITIONS. UNIMPLEMENTEDERROR;

*NOUPDATEERROR exception renames
RDBMS DEFINITIONS. NOUPDATE ERROR;

end RDBMSINTERFACE;

3.10.8 package FUNCTIONS.ADA

with ORACLECURSOR-DEFINITIONS, DATABASE, RDBMSDEFINITIONS;

use ORACLECURSORDEFINITIONS;

package ADA..SQL _FUNCTIONS is

NOUPDATEERROR exception renames RDBMSDEFINITIONS.NOUPDATEERROR;
NOT-FOUND.ERROR exception renames RDBMSDEFINITIONS.NOROWERROR;

INTERNAL-ERROR exception;
UNIQUEERROR exception;:
WANNADEBUG BOOLEAN :FALSE;

type SOL_-OPERATION is
(O..AVG ,O-MAX , O-MIN 0 O sumI

OUNARY-PLUS ,O..UNARY.JINUS , 0_PLUS ,O-MINUSI

OTIMES ,O-DIVIDE , 0_EQ ,O-yE

O-LT ,OGT ,O0-LE ,OGEI

0O-BETWEEN ,OAND ,OIS-IN ,OORI
0_NOT ,OIKE , 0AMPERSAND , 0_SELECI
OSELECTDISTINCT ,O-ASC , 0DESC , 0_TABLE-COLUMNLIST,
O-COUNTSTAR ,ONPULLOPP , 0STAR , O-NOT-IN
OVALUES , 0DECLAR )

type SQL_-OBJECT is private;
0type TYPED._SQL_OBJECT is private;

type TABLENAME is private;
type TABLE-LIST is private;
type INSERT-ITEM is private;
type CURSORNAME is private;

type DATABASE-NAME is private;

NULLSQL_OBJECT :constant SQL_OBJECT;

procedure INITIATETEST; -- ***** ONLY FOR TESTING

-constant literal value generator

generic
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type RESULTTYPE is private;
VALUE : in RESULTTYPE;

function CONSTANTLITERAL return RESULTTYPE;

-- conversion routines for SQL objects

function LCONVERT ( L TYPED SQL OBJECT ) return SQL OBJECT; S

function RCONVERT ( R TYPED SQL OBJECT ) return SOLOBJECT
renames LCONVERT;

function CONVERT R ( R SQL OBJECT ) return TYPED SOL OBJECT;

package CONVERT is

function LCONVERT ( L SQL OBJECT ) return SQLOBJECT;

function RCONVERT ( R SQL OBJECT ) return SQL OBJECT renames LCONVERT;

function CONVERTR ( R SQL OBJECT ) return SQL OBJECT renames LCONVERT;

function L CONVERT ( L TABLE NAME ) return SQL OBJECT;

function RCONVERT ( R TABLENAME ) return SOL OBJECT renames LCONVERT;

function CONVERTR ( R SQL_OBJECT ) return TABLENAME;

function LCONVERT ( L TABLELIST ) return SQL_OBJECT;

function CONVERTR ( R: SOLOBJECT ) return TABLELIST;

function L CONVERT ( L INSERT ITEK ) return SQLOBJECT;

function CONVERTR ( R SQL_OBJECT ) return INSERTITEM;

end CONVERT;

-- conversion routines for user types

-- **** instantiate these as LCONVERT, then rename as RCONVERT

generic
type USERTYPE is (0);

function INTEGERANDENUMERATIONCONVERT ( VAR : USERTYPE )
return SQL_OBJECT;

generic
type USERTYPE is digits 0;

function FLOATCONVERT ( VAR : USERTYPE ) return SQL_OBJECT;

generic
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type INDEXTYPE is range <>;
type USERTYPE is array ( INDEXTYPE range > ) of CHARACTER;

function UNCONSTRAINEDCHARACTERSTRINGCONVERT ( VAR : USER-TYPE
return SOL OBJECT;

generic
type INDEX-TYPE is range 0);
type USER-TYPE is array ( INDEXTYPE ) of CHARACTER;

function CONSTRAINEDCHARACTERSTRINGCONVERT ( VAR : USERTYPE
return SQL OBJECT;

generic
type INDEXTYPE is range 0;
type COMPONENTTYPE is (<>);
type USER-TYPE is array ( INDEXTYPE range 0> ) of COMPONENTTYPE;
with function CONVERTCOMPONENTTOCHARACTER ( C : COMPONENTTYPE
return CHARACTER is 0;

function UNCONSTRAINEDSTRINGCONVERT ( VAR : USERTYPE
return SQL_OBJECT;

-- ***** must generate CONVERTCOMPONENTTOCHARACTER

generic
type INDEXTYPE is range 0;
type COMPONENTTYPE is (<));
type USERTYPE is array ( INDEXTYPE ) of COMPONENTTYPE;
with function CONVERTCOMPONENTTOCHARACTER ( C : COMPONENTTYPE
return CHARACTER is 0;

function CONSTRAINEDSTRING CONVERT ( VAR : USERTYPE
return SQL_OBJECT;

-- column and table name routines

generic
GIVENNAME : in STANDARD.STRING;

package NAMEPACKAGE is

generic
type SOLOBJECTTYPE is private;
with function CONVERTR ( R z SQL OBJECT ) return SQL_OBJECTTYPE is <>;

function COLUMNORTABLENAME return SOL_OBJECTTYPE;

generic
function TABLENAMEWITHCOLUMNLIST ( COLUMNS : SQL_OBJECT
return TABLENAME;

end NAMEPACKAGE;

-- ***** must generate routines for table.column (define record structure)

-- ~*** must generate package for correlation.column and correlation.table
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-- value specification routines

generic
type USER-TYPE is private;
type RESULTTYPE is private;
with function L CONVERT ( L USERTYPE ) return SQL_OBJECT is 0;
with function CONVERTR ( R SQLOBJECT ) return RESULTTYPE is 0;

function INDICATORFUNCTION ( VAL : USERTYPE ) return RESULTTYPE;

-- generic operation routines

generic
GIVENOPERATION : in SQLOPERATION;
type LTYPE is private;
type TYPE R is private;
with function L CONVERT ( L L_TYPE ) return SQL_OBJECT is <);
with function CONVERT R ( R SOL_OBJECT ) return TYPER is 0;

function UNARYOPERATION ( L L_TYPE ) return TYPER;

generic
GIVENOPERATION : in SQL_OPERATION;
type LTYPE is private;
type RTYPE is private;
type TYPE R is private;
with function L CONVERT ( L LTYPE ) return SQL_OBJECT is 0;
with function R7CONVERT ( R : RTYPE ) return SQL_OBJECT is 0;
with function CONVERT R ( R SoLOBJECT ) return TYPER is 0;

function BINARYOPERATION ( L L TYPE ; R RTYPE ) return TYPER;

-- set function routines

-- ***** must also generate STARTYPE is '*'; function COUNT ( STAR-TYPE
-- ***** instantiate COUNTSTAR for DATABASE.INT or untyped

generic
type TYPER is private;
with function CONVERTR ( R : SQLOBJECT ) return TYPER is 0; •

function COUNTSTAR return TYPER;

-- instantiate UNARYOPERATION for OAVG, OMAX, OMIN, O_SUM

-- value expression routines

-- instantiate UNARYOPERATION for OUNARYPLUS, OUNARYMINUS

-- instantiate BINARYOPERATION for O PLUS, OMINUS, OTIMES, ODIVIDE

-- **** generate CONVERT_TO package for type conversions, calling CONVERTR
-- to set correct result type •

-- comparison predicate routines
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instantiate BINARYOPERATION for O_EQ, ONE, OLT, OGT, OLE, OGE

-- between predicate routines

-- instantiate BINARY-OPERATION for OBETWEEN

-- instantiate BINARYOPERATION for OAND

-- in predicate routines

-- instantiate BINARYOPERATION for OISIN

-- special case if (in value list> has one element

-- instantiate BINARYOPERATION for OOR

-- different instantiations for first and following ORs

* -- instantiate UNARYOPERATION for ONOT

-- like predicate routines

instantiate BINARYOPERATION for OLIKE

-- instantiate UNARYOPERATION for ONOT

-- search condition routines

-- instantiate BINARYOPERATION for OAND, OOR

• -- instantiate UNARYOPERATION for ONOT

-- from clause routines

-- instantiate BINARY OPERATION for O AMPERSAND

• -- group by clause routines

-- instantiate BINARYOPERATION for OAMPERSAND

-- subquery routines

• generic
SELECT TYPE : in SQL_OPERATION;
type WHATTYPE is private;
type TYPER is private;
with function LCONVERT ( L WHAT-TYPE ) return SOL_OBJECT is (>;
with function CONVERTR ( R SQL_OBJECT ) return TYPER is <>;

* function SELECTLISTSUBQUERY
( WHAT WHAT TYPE;
FROM TABLELIST;
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WHERE SQL_OBJECT : NULL_SQL_OBJECT;
GROUPBY SQL_OBJECT : NULL_SOL_OBJECT;

HAVING SOLOBJECT :- NULL_SOL_OBJECT ) return TYPER;

generic
SELECTTYPE : in SQL_OPERATION;

type TYPE R is private;
with function CONVERTR ( R : SQL_OBJECT ) return TYPER is 0;

function STARSUBQUERY
( FROM TABLELIST;

WHERE SQL_OBJECT : NULLSQL_OBJECT;

GROUPBY SQL_OBJECT - NULL_SQL_OBJECT;
HAVING SQL_OBJECT : NULL_SQL_OBJECT ) return TYPER; 0

-- query specification routines

-- instantiate appropriate subquery routines

-- also instantiate BINARYOPERATION for OAMPERSAND

-- close routine

procedure CLOSE ( CURSOR : in out CURSOR-NAME );

-- declare cursor routines

procedure DECLAR
CURSOR in out CURSOR-NAME;
CURSORFOR in SQLOBJECT;
ORDERBY in SQL_OBJECT :- NULL SQL_OBJECT );

procedure DECLAR
CURSOR in out CURSORNAME;
CURSORFOR in SQL_OBJECT;
ORDERBY in DATABASE.COLUMNNUMBER );

-- instantiate BINARYOPERATION for OAMPERSAND 9

-- instantiate UNARYOPERATION for OASC and ODESC

-- delete routines

procedure DELETEFROM •
TABLE in TABLENAME;
WHERE in SQL_OBJECT :- NULLSQLOBJECT );

-- fetch and into routines

procedure FETCH ( CURSOR : in out CURSORNAME ); •
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* generic
type USERTYPE is (0);

procedure INTEGERANDENUMERATIONINTO
(VAR : out USERTYPE);

generic
* type USER TYPE is digits 0;

procedure FLOATINTO
(VAR : out USERTYPE);

generic
type INDEXTYPE is range <>;

* type COMPONENTTYPE is ((>);
type USER TYPE is array ( INDEXTYPE range <> ) of COMPONENTTYPE;
with function CONVERTCHARACTERTOCOMPONENT

(C : CHARACTER)
return COMPONENTTYPE is 0;

procedure UNCONSTRAINEDSTRINGINTO
(VAR out USER TYPE;

LAST out INDEXTYPE);

generic
type INDEXTYPE is range 0;
type COMPONENTTYPE is (0);

• type USERTYPE is array ( INDEX-TYPE ) of COMPONENTTYPE;
with function CONVERTCHARACTERTOCOMPONENT

(C : CHARACTER)
return COMPONENTTYPE is 0;

procedure CONSTRAINEDSTRINGINTO
(VAR out USER TYPE;

* LAST out INDEXTYPE);

-- insert into routines

procedure INSERTINTO
* ( TABLE in TABLENAME;

WHAT in INSERT_ITEM );

-- instantiate BINARYOPERATION for OAMPERSAND

-- see table name routines for table ( column list

function VALUES return INSERTITEM;

-- instantiate BINARYOPERATION for O LE and OAND

-- open routine

procedure OPEN ( CURSOR : in out CURSORNAME );
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-- select statement routines

-- see above for fetch and into routines

generic
SELECTTYPE : in SQL_OPERATION;
type WHATTYPE is private;
with function LCONVERT ( L : WHATTYPE ) return SQL_OBJECT is <;

procedure SELECTLISTSELECT
WHAT in WHATTYPE;
FROM in TABLELIST;
WHERE in SQLOBJECT = NULL_SQL_OBJECT;
GROUPBY in SQL OBJECT : NULLSQLOBJECT;
HAVING in SQLOBJECT :" NULL-SQLOBJECT );

generic
SELECTTYPE : in SQL_OPERATION;

procedure STARSELECT
( FROM in TABLELIST;
WHERE in SQL_OBJECT : NULL_SQLOBJECT;
GROUPBY in SQLOBJECT : NULLSQLOBJECT;
HAVING in SQL-OBJECT : NULL_SQL OBJECT );

-- update routines

procedure UPDATE
( TABLE in TABLENAME;

SET in SQL_OBJECT;
WHERE in SQL_OBJECT :- NULLSQL_OBJECT );

procedure OPENDATABASE
(DATABASE-NAME in STRING;
PASSWORD in STRING);

procedure EXITDATABASE;

-- instantiate BINARYOPERATION for OAND

-- instantiate BINARYOPERATION for O_LE

private

type DATABASENAME is access STANDARD. STRING;
type ACCESSSTRING is access STANDARD.STRING;

type SQL_VALUEKIND is ( INTEGER , FLOAT , STRING );

type SQL_VALUE ( KIND SQL_VALUEKIND :- INTEGER ) is
record

case KIND is
when INTEGER ->
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INTEGER : DATABASE.INT;
when FLOAT ->

FLOAT : DATABASE.DOUBLEPRECISION;
when STRING ->

STRING : ACCESS-STRING;

end case;
* end record;

type SQL_OBJECT_KIND is ( NAME , VALUE , OPERATION );

type SQL_OBJECT_RECORD ( KIND : SQL_OBJECTKIND );
type TYPEDSQLOBJECT is access SQL_OBJECTRECORD;

* type SQL_OBJECT is new TYPEDSQL_OBJECT;
type TABLENAME is new TYPED_SQL_OBJECT;
type TABLELIST is new TYPEDSQLOBJECT;
type INSERTITEM is new TYPED_SQLOBJECT;

type SQLOBJECT_RECORD ( KIND : SQL_OBJECTKIND ) is
• record

ACROSS : SQLOBJECT;

case KIND is
when NAME ->

NAME : DATABASENAME;
when VALUE ->

* VALUE • SQL_VALUE;
when OPERATION ->

OPERATION SQL_OPERATION;

OPERANDS SQL_OBJECT;
end case;

end record;

NULLSQLOBJECT : constant SQL_OBJECT .- null;

type CURSORNAMERECORD is
record

CURSOROBJECT SQL_OBJECT;
* CURSORRDBMS CURSORORACLE;

end record;
type CURSOR-NAME is access CURSORNAMERECORD;

end ADASQLFUNCTIONS;

* --with ADASQL_FUNCTIONS;
--package CURSORDEFINITION is
-- subtype CURSORNAME is ADASQLFUNCTIONS.CURSORNAME;
-- end CURSORDEFINITION;

3.10.9 package OR.NTBADA

-- package RDBMSINTERFACE contains the procedures utilized by the user query
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-- generation function to communicate to the Oracle RDBMS.

with TEXTIO, SYSTEM, UNCHECKED DEALLOCATION;
use TEXTIO, SYSTEM;

package body RDBMSINTERFACE is

DBOPENFLAG : BOOLEAN :- FALSE; -- indicates if a database is open
LOGONDATAAREA : DATAAREATYPE;
--FIRSTFETCH : BOOLEAN :- FALSE;

function STRINGTOINTEGER
(STR : in STRING)
return INTEGER;

function STRINGTOFLOAT
(STR : in STRING)
return FLOAT;

procedure FREE is new UNCHECKEDDEALLOCATION
(BUFFER_TYPE, BUFFERACCESS_TYPE);

-- RDBMSCOLUMN-REAPER - extraction of a string column from the retrieval
-- buffer.

procedure RDBMSCOLUMNREAPER
(COLUMNNUMBER : in INTEGER;
VAR : out STRING;
VARLEN : out INTEGER;
RETRIEVALLEN : in RETRIEVALLENGTH;
RETRIEVALBUF : in RETRIEVALBUFFER) is

COLUMNCOUNTER INTEGER;
COLUMN-START INTEGER;
COLUMNEND INTEGER;

begin
COLUMNCOUNTER : 0;
COLUMNSTART :- 1;
COLUMN-END :- COLUMNSTART;
VARLEN :- 0;
loop

if COLUMNEND > RETRIEVALLEN then S
raise COLUMNRANGE ERROR;

end if;
if RETRIEVALBUF (COLUMN-END) - 'I' then
COLUMNCOUNTER - COLUMNCOUNTER + 1;

end if;
if COLUMNCOUNTER - COLUMNNUMBER then 0

if VAR'LAST - VAR'FIRST + 1 ( COLUMNEND - COLUMNSTART then
VAR (VAR'FIRST .. VAR'LAST) :- RETRIEVALBUF
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* (COLUMNSTART .. COLUMNSTART + VAR'LAST - VAR'FIRST);
VARLEN : VAR'LAST - VAR'FIRST + 1;
raise TRUNCATEERROR;

else
VAR (VAR'FIRST VAR'FIRST + COLUMNEND - COLUMN_START - 1) :=

RETRIEVALBUF (COLUMNSTART .. COLUMN-END - 1);
* VARLEN :- (VAR'FIRST + COLUMNEND - COLUMNSTART -) -

VAR'FIRST + i;
end if;
exit;

elsif RETRIEVAL BUF (COLUMNEND) = 'I' then
COLUMNSTART :- COLUMN_END + 1;

*• COLUMN-END = COLUMNSTART;
else
COLUMNEND COLUMNEND + 1;

end if;
end loop;

end RDBMSCOLUMNREAPER;

-- RDBMS COLUMNREAPER - extraction of a character column from the retrieval
-- buffer.

procedure RDBMSCOLUMNREAPER
(COLUMNNUMBER in INTEGER;
VAR out CHARACTER;
RETRIEVAL LEN in RETRIEVALLENGTH;
RETRIEVALBUF in RETRIEVALBUFFER) is

COLUMN-COUNTER INTEGER;
* COLUMNSTART INTEGER;

COLUMN-END INTEGER;

begin
COLUMNCOUNTER : 0;
COLUMNSTART := 1;

• COLUMNEND :- COLUMNSTART;
loop

if COLUMNEND > RETRIEVALLEN then
raise COLUMNRANGEERROR;

end if;
if RETRIEVALBUF (COLUMN END) - 'J' then

* COLUMNCOUNTER COLUMNCOUNTER + I;.
end if;
if COLUMNCOUNTER - COLUMNNUMBER then

if COLUMNEND - COLUMNSTART > 1 then
VAR :- RETRIEVALBUF (COLUMNSTART);
raise TRUNCATEERROR;

* else
VAR :- RETRIEVALBUF (COLUMNSTART);

end if;
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exit;
elsif RETRIEVAL BUY (COLUMN END) - 'I' then

COLUMN START - COLUMNEND + 1;
COLUMN-END : COLUMN START;

else
COLUMN END - COLUMN-END + 1;

end if;
end loop;

end RDBMSCOLUMNREAPER;

-- RDBMSCOLUMNREAPER - extraction of an integer column from the retrieval
-- buffer. S

procedure RDBMSCOLUMNREAPER
(COLUMNNUMBER in INTEGER;
VAR out INTEGER;
RETRIEVALLEN in RETRIEVALLENGTH;
RETRIEVALBUF in RETRIEVALBUFFER) is

COLUMNCOUNTER INTEGER;
COLUMNSTART INTEGER;
COLUMNEND INTEGER;

begin
COLUMNCOUNTER - 0;
COLUMN_START :- 1;
COLUMNEND :- COLUMNSTART;
loop

if COLUMNEND > RETRIEVALLEN then
raise COLUMN_RANGEERROR;

end if;
if RETRIEVAL BUF (COLUMN END) - ' ' then

COLUMNCOUNTER - COLUMNCOUNTER + 1;
end if;
if COLUMNCOUNTER - COLUMNNUMBER then 5

VAR :- STRINGTOINTEGER
(RETRIEVAL BUF (COLUMNSTART .. COLUMN END - 1));

exit;
elsif RETRIEVAL FUF (COLUMN END) - 'I' then

COLUMN_START :- COLUMN-END + 1;
COLUMNEND : COLUMNSTART; S

else
COLUMN_END : COLUMNEND + 1;

end if;
end loop;

exception
when COLUMNRANGEERROR -> raise COLUMNRANGEERROR;
when others -> raise TYPECONVERSIONERROR;
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end RDBMSCOLUMNREAPER;

-- RDBMZS_COLUMN-REAPER - extraction of a float column from the retrieval
-- buffer.

procedure RDBMSCOLUMNREAPER
(COLUMN-NUMBER : in INTEGER;
VAR : out FLOAT;
RETRIEVALLEN : in RETRIEVAL-LENGTH;
RETRIEVALBUF : in RETRIEVALBUFFER) is

COLUMNCOUNTER INTEGER;
COLUMNSTART INTEGER;
COLUMNEND . INTEGER;

begin
COLUMNCOUNTER : 0;
COLUMNSTART :- 1;
COLUMNEND :_ COLUMNSTART;
loop

if COLUMNEND ) RETRIEVAL-LEN then
raise COLUMNRANGEERROR;

end if;
if RETRIEVALBUF (COLUMN-END) - '[' then
COLUMNCOUNTER - COLUMNCOUNTER + 1;

end if;
if COLUMNCOUNTER - COLUMNNUMBER then
VAR :- STRINGTOFLOAT

(RETRIEVALBUF (COLUMN-START .. COLUMNEND 1));
exit;

elsif RETRIEVAL BUF (COLUMNEND) - 'I' then
COLUMNSTART :- COLUMNEND + 1;
COLUMNEND : COLUMNSTART;

else
COLUMNEND : COLUMNEND + 1;

end if;
end loop;

--exception
-- when others -> raise TYPECONVERSIONERROR;
end RDBMSCOLUMNREAPER;

-- RDBMSEXECUTE - execute a query which has been communicated to Oracle.

procedure RDBMSEXECUTE
(CURSOR : in out DATAAREATYPE) is

FILE : FILETYPE;
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begin
-SOL statement associated with cursor is processed

OEME (CURSOR);
RDBNS_-ERROR_-NM :- INTEGER (CURSOR. RETURN CODE) ;

if CURSOR.RETURN CODE /- 0 then
if CURSOR.RXTURN CODE - -1001 then
raise NO -DBOPEN_-ERROR;

elsif CURSOR.V4_ERRORCODE - 1722 then
raise SYNTAX_-ERROR;

elsif CURSOR.RETURNCODE - -110 then
-commit current transaction to database

OCOM (LOGON DATAAREA),
-SQL statement associated with cursor is processed

OEXEC (CURSOR);
RDBMSERRORNUM :- INTEGER (CURSOR. RETURNCODE);
if CURSOR.RETURNCODE /- 0 then

if CURSOR.RETURNCODE - -1001 then
raise NODEOPEN -ERROR;

elsif CURSOR.V4_-ERROR-CODE -1722 then0
raise SYNTAXERROR;

else
raise UNHANDLIED-RDBMSERROR;

end if;
elsif CURSOR.FILLER-DATA-1 (2) -0 then

if CURSOR.FILLERDATA-1 (1) -5 or CURSOR.PILLERDATA 1 (1) 9 then
raise NOUPDATEERROR;

end if;
end if;

elsif CURSOR.RETURN CODE = -9 then
raise DUPLICATEKEYERROR;

else
raise UNHANDLEDEDBMSERROR;

end if;
elsif CURSOR.FILLERDATA_1 (2) -0 then

if CURSOR.FILLERDATA_1 (1) -5 or CURSOR.FILLERDATA_1 (1) =9 then
raise NOUPDATEERROR;

end if;
end if;

end RDBMSEXECUTE;

-RDBMSEXITDATABASE - log the user of f a database.

procedure RDBMSEXITDATABASE is
begin

if not DB_-OPENFLAG then
raise NODBOPEN-ERROR;

else
RDBMS.CLOSECURSOR (CURSOR DATAAREA. CURSORAREA);

-disconnects a program from oracle
OLOGOF (LOGONDATAAREA);
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RDBMSERRORNUM :- INTEGER (LOGONDATAAREA. RETURNCODE) ;
if LOGONDATAAREA.RETURNCODE /- 0 then

if LOGON DATA AREA.RETURNCODE - -1012 then
raise NODBOPENERROR;

else
raise UNHANDLEDRDBMSERROR;

end if;
end if;

end if;
DBOPENFLAG :- FALSE; -- Set flag to indicate database is not open

end RDBMS EXITDATABASE;

-- RDBMSCLOSECURSOR - close a cursor

procedure RDBMSCLOSECURSOR
(CURSOR : in out DATAAREATYPE) is

begin
if not DBOPENFLAG then
raise NODBOPENERROR;

else
-- disconnects a cursor from oracle

OCLOSE (CURSOR);
RDBMSERRORNUM :- INTEGER (CURSOR. RETURNCODE) ;
if CURSOR.RETURNCODE /- 0 then

if CURSOR.RETURNCODE - -1001 then
raise NODBOPENERROR;

else
raise UNHANDLEDRDBMSERROR;

end if;
end if;

end if;
end RDBMSCLOSECURSOR;

-- RDBMS FETCH - fetch data into the user-program.

procedure RDBMSFETCH
(CURSOR in out CURSORORACLE) is

COLLENGTH array (1 .. 127) of SHORTINTEGER;
COLLENGTHINT array (1 .. 127) of INTEGER;
FTYPE INTEGER;
FIELDNUM INTEGER;
FIELDLENGTH INTEGER;

begin
if not DBOPENFLAG then
raise NODBOPENERROR;

else
if CURSOR.CURSORFIRSTFETCH then
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FIELD NUN :- 1;
while FIELDNUN <- 127 loop

-return type & size of field of SQL query
ODSC (CURSOR. CURSORDATA. CURSOR-AREA, SHORTINTEGER

(FIELD-yUM),I
DSIZE -> COL -LENGTH (FIELD NU));

exit when CURSOR. CURSORDATA. CURSORAREA. RETURNCODE 1.0;
FIELD -U14 FIELD-NUM + 1;

end loop;
FIELDLENGTH li1

CURSOR.CURSORMAXCOLUWN :- FIELDNUN - 1;
for COUNTER in 1 .. FIELDNUN - 1 loop

-define output buffer for one field of SQL query
ODEFIN (CURSOR.CURSORDATA.CURSORAREA, SHORTINTEGER (COUNTER),

CURSOR. CURSORRETRIEVALBUF (FIELD LENGTH) 'ADDRESS,

COL -LENGTH (COUNTER), 1);
FIELD -LENGTH :- FIELDLENGTH + INTEGER (COLLENGTH (COUNTER));
CURSOR. CURSORRETRIEVALBUF (FIELD-LENGTH) ''
FIELD_-LENGTH :- FIELDLENGTH + 1;

end loop;
CURSOR. CURSORRETRIEVALLEN :- FIELDLENGTH;

CURSOR.CURSORFIRSTFETCH FALSE;
end if;

-return one raw of a query result
OFEC (CURSOR. CURSORDATA. CURSORAREA);
RDBMS ERROR NUN -

INTEGER (CURSOR. CURSOR DATA. CURSORAREA. RETURN CODE) ;
if CURSOR.CURSOR.DATA.CURSORAREA.RETURN CODE /- 0 then

if CURSOR.CURSORDATA.CURSORAREA.V4_ERRORCODE -1002 or
CURSOR.CURSOR-DATA.CURSORAREA.V4_ERRORCODE - 1003 then

raise NORETRIEVEERROR;
elsif CURSOR.CUR SORDATA.CURSORAREA.V4 ERROR CODE - 1403 then

raise NO_-ROWERROR;
elsif CURSOR.CURSORDATA.CURSOR AREA.V4 ERRORCODE - 1406 then

RDBNS_-ERRORNUN :- 0;
else

raise UNHANDLEDRDBNSERROR;
end if;

end if,
end if;

end RDBMSFEPTCH;

-RDBNSOPEN DATABASE - log the user onto a database.

procedure RDBMSOPENDATABASE
(QUERYBUFFER in BUFFERACCESSTYPE;

QUERYLENGTH in INTEGER;
QUERYXBUFFER in BUFFERACCESS TYPE;
QIJERYXLENGTH in INTEGER) is

begin
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* if DBOPENFLAG then
raise DBALREADYOPENERROR;

else
-- establish communication between oracle and the user program

OWON (LOGON DATA - REA, QUERY _BUFFER. all, SHORT-INTEGER (QUERYLENGTH),
QUERYX BUFFER. all, SHORTINTEGER (QUERYX -LENGTH));

* EDBMS ERROR NUN :- INTEGER (LOGONDATAAREA. RETURN CODE);
if LOGON DATA-AREA.RETURN -CODE /- 0 then

if LOGON -DATA AREA.RETURN CODE - -1017 then
raise DBOPENERROR;

else
raise UNHANDLEDRDBMSERROR;

* end if;
end if;
RDBMSOPENCURSOR (CURSORDATAAREA. CURSOR AREA),

end if;
DB_-OPEN-FLAG :- TRUE;

end RDBMSOPENDATABASE;

0- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -

-- DEMSOPENCURSOR - open a cursor under a particular database.

procedure RDBMSOPEN..CURSOR
(CURSOR :in'out DATAAREATYPE) is

* begin
-establishes a cursor to pass a SQL statement to Oracle

OOPEN (CURSOR, LOGONDATA -AREA) ;
RDBMS_-ERROR -NUM :- INTEGER (CURSOR. RETURNCODE);
if CURSOR_-DATAARE.CURSORAREA. RETURNCODE /- 0 then

raise DEOPENERROR;
* end if;

end RDBMSOPENCURSOR;

-- DEMS COMMITWORK - communicate a commit work

* procedure RDBMSCOMMITWORK is
begin

if not DEOPENFLAG then
raise NODEOPENERROR;

else
-commit current transaction to database

* OCOM (LOGONDATA AREA) ;
end if;

end RDBMSCOMMITWORK;

-- DEMS ROLLBACKWORK - communicate a rollback transaction

procedure RDBMSROLLBACKWORK is
begin
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if niot DEOPENFLAG then
raise NODBOPENERROR;

else
-roll back the current transaction

OROL (LOGON-DATA..AREA);
end if;

end RDBMSROLLBACK WORK;

-RDBMSONAME - retrieve the names of the columns used in a SELECT clause of
-- a query.

procedure RDBMSONAME
(CURSOR in out DATAAREATYPE;
NAMES in out COLUMNNAMESTYPE;
NUMBEROFNAMES out INTEGER) is

FIELDNUM INTEGER;

begin
if niot DBOPENFLAG then
raise NODUOPENERROR;

else
FIELDNUM :- 1;
while FIELDNUN <- 127 loop

NAMES (FIELD NUN).COLUMNNAMELENGTH :- 18;
-- get names of columns of SQL query

ONAME (CURSOR, SHORT-INTEGER (FIELDNUN), -1, -1,
NAMES (FIELD NUN).COLUMNNAME' ADDRESS,
NAMES (FIELD -NUM).COLUMNNAMELENGTH' ADDRESS);

exit when CURSOR.RETURN-CODE /- 0;
FIELD_-NUM :- FIELDNUN. + 1;

end loop;
NUMBEROFNAMES :- FIELDNUN - 1;

end if;
end RDBMSONAME;

-RDBMS_QUERY - communicate a query

procedure RDBMS_QUERY
(QUERYBUFFER in out BUFFER ACCESSTYPE;

QUERY _LENGTH in INTEGER;
CURSOR in out DATAAREATYPE) is

FILE :FILETYPE;

begin
if not DBOPENFLAG then
raise NODBOPENERROR;

else
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-- associated SQL statement with cursor & pass it to oracle
OSQL3 (CURSOR, QUERYBUFFER.all, SHORT_INTEGER (QUERYLENGTH));
RDBMS_ERROR NUM :- INTEGER (CURSOR.RETURN CODE);
if CURSOR.RETURNCODE /- 0 then

if CURSOR.RETURNCODE - -1001 then
raise NO_DBOPENERROR;

elsif CURSOR.V4_ERROR CODE - 704 then
raise COLUMN _ERROR;

elsif CURSOR.V4_ERROR-CODE - 901 or
CURSOR.V4_ERRORCODE - 955 then

raise CREATEERROR;
elsif CURSOR.V4_ERRORCODE = 942 then

raise NOTABLEERROR;
elsif CURSOR.V4_ERROR-CODE - 902 or

CURSOR.V4_ERROR-CODE = 984 or
CURSOR.V4_ERRORCODE - 1722 then

.raise SYNTAX-ERROR;
elsif CURSOR.RETURNCODE - -1747 then
raise ACCESS-ERROR;

else
raise UNRANDLEDRDBMSERROR;

end if;
end if;
RDBMS EXECUTE (CURSOR);

end if;
-- FREE (QUERYBUFFER);

end RDBMSQUERY;

-- STRINGTOINTEGER - convert a string to an integer

function STRING TO INTEGER
(STR : in STRING)
return INTEGER is

VALINT INTEGER;
I : INTEGER;
EXP INTEGER;
NEGATIVEFLAG BOOLEAN;

begin
NEGATIVEFLAG . FALSE;
EXP :- 10;
I :- 0;
VAL INT : 0;
for J in reverse STR'range loop

if STR (J) - '0' then
I := 0;

elsif STR (J) - '1' then
I : 1;

elsif STR (J) - '2' then
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I :- 2;
elsif STR (J) - '3' then

I :- 3;
elsif STR (J) - '4' then

I :- 4;
elsif STR (J) - '5' then

I :- 5;
elsif STR (J) - '6' then

I :" 6;
elsif STR (J) - '7' then

I : 7;
elsif STR (J) - '8' then

I :- 8;
elsif STR (J) - '9' then

I :- 9;
elsif STR (J) - '-' then

NEGATIVEFLAG : TRUE;
exit;

elsif STR (J) - ' ' or STR (J) - '+' then

exit;
else

raise TYPECONVERSIONERROR;
end if;
VALINT :- VALINT + (I * (EXP ** (STR'LAST - J)));

end loop;
if NEGATIVE FLAG then

VALINT : VALINT * (-1);
end if;
return VALINT;

end STRINGTOINTEGER;

-- STRINGTOFLOAT - convert a string to a float

function STRINGTOFLOAT
(STR : in STRING)
return FLOAT is

package FLTIO is new FLOAT_IO (LONGLONGFLOAT);
use FLT_10;
VAL FLT LONGLONGFLOAT;
LAST INTEGER;
DOT BOOLEAN;

begin
for I in STR'FIRST .. STR'LAST loop

if STR (I) /- ' ' then
if STR (I) - '.' then
GET ("0" & STR (I .. STR'LAST), VALFLT, LAST);

else
DOT -- FALSE;
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for J in I .. STR'LAST loop
if STR (J) - '.' then
DOT :- TRUE;

exit;
end if;

end loop;
if DOT then
GET (STR (I STR'LAST), VAL_FLT, LAST);

else
GET (STR (I STR'LAST) & ".0", VALFLT, LAST);

end if;
end if;
exit;

end if;
end loop;
return FLOAT (VALFLT);

end STRINGTOFLOAT;

-- RANGECOUNT

function RANGECOUNT

(STR : in STRING)
return INTEGER is

RANGEOF constant STRING (1 .. 8) := "range of";
COUNT INTEGER : 1;

begin
for I in STR'FIRST STR'LAST - 8 loop

if STR (I .. I + 7) = RANGEOF then
COUNT :- COUNT + 1;

end if;
end loop;
return COUNT;

end RANGECOUNT;

end RDBMSINTERFACE;

3.10.10 package FUNCTIONB.ADA

with TEXTPRINT, TEXTIO, RDBMS_INTERFACE;
use TEXTPRINT, TEXTIO, RDBMSINTERFACE;

package body ADASQL_FUNCTIONS is

INDENT . STANDARD.INTEGER;
FETCHCURSOR : CURSORNAME;
OPERATIONCURSOR : CURSORNAME :- new CURSORNAMERECORD;
DOINGASELECT : BOOLEAN : FALSE;
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package DOUBLEPRECISIONPRINT is new
FLOATPRINT ( DATABASE.DOUBLEPRECISION );

package INTPRINT is new INTEGERPR7NT ( DATABASE.INT );

use DOUBLEPRECISIONPRINT , INTPRINT;

LINE : LINETYPE;

-- declarations for print routines (since some are recursive and mutually
-- recursive)

procedure SHOWVALUESPECIFICATION ( S in SQLOBJECT);
procedure SHOWALLSETFUNCTION ( S in SQL_OBJECT );
procedure SHOWVALUEEXPRESSION ( S in SQL_OBJECT );
procedure SHOWBETWEENPREDICATE ( S in SQLOBJECT );
procedure SHOWINVALUELIST ( S in SQLOBJECT );
procedure SHOWLIKEPREDICATE ( S in SQLOBJECT );
procedure SHOWSEARCHCONDITION ( S in SQLOBJECT );
procedure SHOWTABLEEXPRESSION ( S in SQLOBJECT );
procedure SHOW_QUERYSPECIFICATION ( S in SQLOBJECT );
procedure SHOWSELECTLIST ( S in SQLOBJECT );
procedure SHOWORDERBYCLAUSE ( S in SQLOBJECT );
procedure SHOWINSERTVALUELIST ( S in SQLOBJECT );
procedure SHOWSETCLAUSES ( S in SQLOBJECT );
procedure SHOWCOMPARISONPREDICATE

( S : in SQL_OBJECT ; P in STANDARD.STRING );
procedure SHOWINPREDICATE

( S : in SQLOBJECT ; P in STANDARD.STRING );

procedure INITIATETEST is -- ***** FOR TESTING ONLY
begin

CREATELINE ( LINE , 79 );
SETLINE ( LINE );
SETCONTINUATIONINDENT ( 7 );

end INITIATETEST;

-- constant literal value generator

function CONSTANTLITERAL return RESULTTYPE is
begin

return VALUE;
end CONSTANTLITERAL;

-- conversion routines for SQL objects

function LCONVERT ( L : TYPEDSQL_3BJECT ) return SQLOBJECT is
begin

return SQL_OBJECT ( L );
end LCONVERT;
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function CONVERTR ( R SQL_OBJECT ) return TYPEDSQLOBJECT is
begin

return TYPED_SQLOBJECT ( R );
end CONVERTR;

package body CONVERT is

function LCONVERT ( L SQLOBJECT ) return SQL_OBJECT is
begin

return L;
end LCONVERT;

function LCONVERT ( L TABLENAME ) return SQL_OBJECT is
begin
return SQL_OBJECT ( L );

end LCONVERT;

function CONVERTR ( R : SQL_OBJECT ) return TABLE NAME is
begin
return TABLENAME ( R );

end CONVERTR;

function LCONVERT ( L : TABLELIST ) return SQL OBJECT is
begin

return SQL_OBJECT ( L );
end LCONVERT;

function CONVERTR ( R : SQL_OBJECT ) return TABLELIST is
begin

return TABLELIST ( R );
end CONVERTR;

function LCONVERT ( L : INSERTITEM ) return SQL_OBJECT is
begin

return SQLOBJECT ( L );
end LCONVERT;

function CONVERTR ( R : SQL_OBJECT ) return INSERT-ITEM is
begin

return INSERTITEM ( R );
end CONVERTR;

end CONVERT;

-- conversion routines for user types

function INTEGERANDENUMERATIONCONVERT ( VAR USERTYPE )
return SQLOBJECT is

begin

return
new SQL_OBJECTRECORD'
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( VALUE , null , ( INTEGER , USERTYPE'POS ( VAR ) ) );
end INTEGERANDENUMERATIONCONVERT;

function FLOAT-CONVERT ( VAR : USER-TYPE ) return SQLOBJECT is
begin:

return
new SQL_OBJECTRECORD'

( VALUE , null , ( FLOAT , DATABASE.DOUBLE PRECISION ( VAR ) ) );
end FLOATCONVERT;

function NUMBEROF_QUOTESIN ( S STANDARD.STRING
return STANDARD.INTEGER is

C STANDARD.INTEGER :- 0; 4
begin

for I in S'RANGE loop
if S(I) - ''' then

C :- C + 1;
end if;

end loop;
return C;

end NUMBEROF_QUOTESIN;

function SQL_OBJECTFORSTRING ( S in STANDARD. STRING )
return SQLOBJECT is

L STANDARD.INTEGER -- NUMBER_OF_QUOTESIN ( S );
J POSITIVE :-1;
R ACCESSSTRING .- new STANDARD.STRING 1 .. S'LENGTH + L );

begin
if L - 0 then

R.all :- S;
else 0

for I in S'RANGE loop
if S(I) - ''' then
R ( J .. J+l ) :
J : J + 2;

else
R(J) :- S(I);
J :- J + 1;

end if;
end loop;

end if;
return new SQL_OBJECTRECORD' ( VALUE , null , ( STRING , R ) );

end SQL_OBJECTFORSTRING; 9

function UNCONSTRAINEDCHARACTERSTRING CONVERT ( VAR : USER-TYPE
return SQLOBJECT is

begin
return SQL_OBJECTFORSTRING ( STANDARD. STRING ( VAR ) );

end UNCONSTRAINEDCHARACTERSTRINGCONVERT;

function CONSTRAINEDCHARACTERSTRINGCONVERT ( VAR : USERTYPE
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* return SQL_OBJECT is
begin

return SQL_OBJECTFORSTRING ( STANDARD. STRING ( VAR ))
end CONSTRAINED CEPIRACTERSTRINGCONVERT;

function UNCONSTRAINEDSTRING CONVERT ( VAR :USER-TYPE
* return SQL_OBJECT is

S STANDARD.STRING ( 1 . VAR'LENGTH )
I POSITIVE :- 1;

begin
for J in VAR'RANGE loop

S(I) :CONVERT COMPONENTTOCHARACTER ( VAR(J) )
* I :-I + 1

end loop;
return SQL_OBJECTFORSTRING ( S )

end UNCONSTRAINEDSTRINGCONVERT;

function CONSTRAINED STRING CONVERT CVAR :USERTYPE)
* return SQL_OBJECT is

S STANDARD.STRING ( 1 .. VAR'LENGTH )
I POSITIVE :- 1;

begin
for J in VAR'RANGE loop

S(I) :CONVERT COMPONENTTOCHARACTER CVAR(J) )
*~ I:-nI+3

end loop;
return SQL_OBJECTFORSTRING ( S )

end CONSTRAINEDSTRINGCONVERT;

-column and table name routines

package body NAME-PACKAGE is

NAMEP constant DATABASENAME :- new STANDARD.STRING' (GIVENNAME )

NAME_0 constant SQL__OBJECT :m

* new SQL_OBJECTRECORD' ( NAME , null , NAME P )

function COLUMNORTABLENAME return SQLOBJECTTYPE is
begin

return CONVERTR ( NAME 0 )
end COLUMNORTABLENAME;

function TABLE-NAMEWITHCOLUMNLIST ( COLUMNS :SQL_OBJECT
return TABLENAME is

N :SQLOBJECT :- new SQL_OBJECTRECORD' ( NAME , COLUMNS ,NAME-P )
begin

return
* new SQLOBJECTRECORD' ( OPERATION , null , 0_TABLECOLUMNLIST , N )

end TABLENAMEWITHCOLUMN LIST;
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end NAMEPACKAGE;

-- value specification routines

function INDICATORFUNCTION ( VAL : USER TYPE ) return RESULTTYPE is
begin

return CONVERTR ( LCONVERT ( VAL ) );
end INDICATOR-FUNCTION;

-- generic operation routines

function COPYNAME ( OBJECT : SQL_OBJECT I return SQLOBJECT is
begin

if OBJECT /- null and then OBJECT.KIND = NAME then
return new SQLOBJECTRECORD' ( OBJECT.all );

else
return OBJECT;

end if;
end COPYNAME;

function UNARYOPERATION ( L : L_TYPE ) return TYPER is
begin

return
CONVET_R
( new SQL_OBJECTRECORD'
( OPERATION , null , GIVENOPERATION , LCONVERT ( L ) ) );

end UNARYOPERATION;

function BINARYOPERATION ( L : LTYPE ; R : R_TYPE ) return TYPER is
LEFT : SQL_OBJECT :- COPY-NAME ( L_CONVERT ( L ) );

begin
LEFT.ACROSS :- R_CONVERT ( R );
return
CONVERTR
( new SQL_OBJECTRECORD' ( OPERATION , null , GIVENOPERATION , LEFT ) );

end BINARY-OPERATION;

-- set function routines

function COUNTSTAR return TYPE R is
begin

return
CONVERT_R
( new SQL_OBJECTRECORD' ( OPERATION , null , OCOUNT_STAR , null ) );

end COUNT_STAR;

-- subquery routines

function NEW-TAIL ( L , R SOL_OBJECT ) return SQL_OBJECT is
begin

if R - null then
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L.ACROSS
new SQL_OBJECTRECORD' ( OPERATION , null , ONULLOP , null );

else
L.ACROSS :- R;

end if;
return L.ACROSS;

end NEWTAIL;

function BUILDSELECT
( SELECTTYPE SQL_OPERATION;
WHAT SQL_OBJECT;
FROM TABLELIST;

* WHERE , GROUPBY , HAVING SQL_OBJECT
return SQL_OBJECT is
F SQL_OBJECT - COPY NAME ( SQL_OBJECT ( FROM ) );
W SQLOBJECT : COPY-NAME ( WHAT );
TAIL SQL_OBJECT :
NEWTAIL

* ( NEW-TAIL
( NEWTAIL ( F ,WHERE) , COPY-NAME ( GROUP-BY) ) ,HAVING );

begin
W.ACROSS :- F;
return new SQLOBJECTRECORD' ( OPERATION , null , SELECT TYPE , W );

end BUILDSELECT;

function SELECTLISTSUBQUERY
( WHAT : WHATTYPE;

FROM : TABLE-LIST;
WHERE : SQL_OBJECT : NULL_SQL_OBJECT;
GROUPBY : SQL_OBJECT : NULL_SQL_OBJECT;

* HAVING : SQL_OBJECT : NULL_SQL_OBJECT ) return TYPER is
begin

return
CONVERTR
( BUILD SELECT

( SELECTTYPE,
LCONVERT ( WHAT) ,FROM ,WHERE , GROUP-BY, HAVING) );

end SELECTLISTSUBQUERY;

function STARSUBQUERY
( FROM TABLELIST;
WHERE SQL_OBJECT - NULL_SQL_OBJECT;
GROUPBY SQL_OBJECT NULL_SQL_OBJECT;
HAVING SOL_OBJECT := NULL_SOL_OBJECT ) return TYPER is

begin
return
CONVERTR
( BUILDSELECT

* ( SELECTTYPE,
new SQL_OBJECTRECORD' ( OPERATION , null , 0_STAR , null ),
FROM , WHERE , GROUPBY , HAVING ) );
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end STAR SUBQUERY;

-- print routines

-- 5.6.1 <value specification>

procedure SHOWVALUE-SPECIFICATION ( S :in SQL_OBJECT )is
begin

case S.VALUE.KIND is
when INTEGER -> PRINT (S .VALUE. INTEGER )
when FLOAT -> PRINT (S.VALUE.FLOAT );
when STRING -) PRINT ('"&S.VALUE.STRING.all& "

end case;
end SHOWVALUESPECIFICATION;

-- 5.8.3 <all set function>

procedure SHOWALLSETFUNCTION (S in SQL_OBJECT )is
begin

case S.OPERATION is
when O-AVG => PRINT ( "AVG(
when OMAX -> PRINT ( "MAX( )
when O-MIN -> PRINT ( "MIN(
when O-SUM -> PRINT ( "SUM(

when others -> raise INTERNALERROR; 4
end case;
SHOW_VALUE _EXPRESSION ( S. OPERANDS )
PRINT ( " )" );

end SHOWALLSETFUNCTION;

-- 5.9.1 <value expression> 4

procedure PARENTHESIZEADDINGOPERANDS
( S :in SQL_OBJECT ; P :in STANDARD.STRING )is

begin
SHOWVALUEEXPRESSION ( S )
PRINT ( P ); 4
if S.ACROSS.KIND -OPERATION then

case S.ACROSS.OPERATION is
when 0_-UNARY_-MINUS I CPLUS 0 QMINUS ->

PRINT ( "f( " )

SHOWVALUEEXPRESSION CS.ACROSS )
PRINT ( " )if ); I

when others ->
SHOWVALUEEXPRESSION (S.ACROSS )

end case;
else

SHOW_-VALUEEXPRESSION CS.ACROSS )
end if;

end PARENTHESIZEADDINGOPERANDS;
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procedure PARENTHESIZEMULTIPLYINGOPERANDS
( S : in SQL_OBJECT ; P : in STANDARD.STRING ) is

begin
if S.KIND - OPERATION then

case S.OPERATION is
when 0_UNARYMINUS I 0_PLUS I O_MINUS ,>

PRINT ( "( " );
SHOWVALUEEXPRESSION ( S );
PRINT ( " )" );

when others ->
SHOWVALUE_EXPRESSION ( S );

end case;
else
SHOWVALUEEXPRESSION ( S );

end if;
PRINT ( P );
if S.ACROSS.KIND = OPERATION then
case S.ACROSS.OPERATION is
when 0_UNARYMINUS I 0_PLUS I O_MINUS I OTIMES 0 DIVIDE ->

PRINT ( "( " );
SHOWVALUEEXPRESSION ( S.ACROSS );
PRINT ( " )" );

when others ->
SHOW VALUE-EXPRESSION ( S.ACROSS );

end case;
else

SHOW VALUEEXPRESSION ( S.ACROSS );
end if;

end PARENTHESIZEMULTIPLYINGOPERANDS;

procedure SHOWVALUEEXPRESSION ( S in SQL_OBJECT ) is
begin

case S.KIND is
when VALUE ->

SHOWVALUE_SPECIFICATION ( S );
when NAME ->

PRINT ( S.NAME.all );
when OPERATION ->

case S.OPERATION is
when 0_AVG I 0OMAX I OMIN I OSUM =>

SHOW ALLSET_ U-NCTION ( S );
when O COUNTSTAR ->

PRINT ( "COUNT(*)" );
when OUNARYPLUS ->

SHOW VALUEEXPRESSION ( S.OPERANDS );
when OUNARY-MINUS ->

PRINT ( " - " );
if S.OPERANDS.KIND - OPERATION then
case S.OPERANDS.OPERATION is

when OUNARYMINUS I O_PLUS I OMINUS I 0 TIMES I O_DIVIDE ->

PRINT ( "( " );
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SHOWVALUEEXPRESSION ( S.OPERANDS )
PRIMT ( " )" );

when others -> SHOWVALUEEXPRESSION (S.OPERANDS )
end case;

else
SHOW _VALUEEXPRESSION ( S. OPERANDS )

end if ;
when O__LUS -
PARENTHESIZEJADDINGOPERANDS ( S.OPERANDS , "+ '

when 0_MINUS ->
PARI2NTHESIZEADDINGOPERANDS ( S. OPERANDS ,

when 0_TINES ->
PARENTHESIZEMULTIPLYINGOPERANDS ( S.OPERANDS ,i

when 0_DIVIDE ->
PARENTHESIZE MULTIPLYINGOPERANDS ( S.OPERANDS ,~

when others -> raise INTERNALERROR;
end case;

end case;
end SHOWVALUEEXPRESSION;

-- 5.11.1 <comparison predicate>

procedure SHOWCOPARISON PREDICATE
( S :in SQL OBJECT ; P :in STANDARD.STRING )is

begin
SHOWVALUEEXPRESSION ( S )
PRINT ( P );
if S.ACROSs.IND - OPERATION then

case S.ACROSS.OPERATION is
when 0_SELEC 0 OSELECTDISTINCT ->
SHOW_QUERYSPECIFICATION ( S.ACROSS )

when others -4
SHOWVALUEEXPRESSION ( S.ACROSS )

end case;
else
SHOWVALUEEXPRESSION ( S.ACROSS )

end if ;
end SHOWCOMPARISON-PREDICATE;

-- 5.12.1 <between predicate>

procedure SHOWBETWEENPREDICATE ( S in SQL_OBJECT )is
OPERAND :SQLOBJECT :S.ACROSS.OPERANDS; -- first operand of AND

begin
SHOWVALUEEXPRESSION (S )
PRINT ( "~ BETWEEN ");
SHOW VALUEEXPRESSION COPERAND )
PRINT ( " AND " )

SHOW VALUEEXPRESSION (OPERAND .ACROSS )
end SHOWBETWEENPREDICATE;
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S-- 5.13.1 <in predicate>

procedure SHOWINPREDICATE
( S : in SQLOBJECT ; P : in STANDARD.STRING ) is

begin
PRINT ( P );
SHOWVALUEEXPRESSION ( S );
PRINT ( " IN ' );
if S.ACROSS.KIND - OPERATION then
case S.ACROSS.OPERATION is
when OSELEC I 0 SELECT DISTINCT ->

SHOW_QUERY_SPECIFICATION ( S.ACROSS );
0 return;

when others =>
null;

end case;
end if;
PRINT ( "( " ); -- ( "( " );

SHOWINVALUEjLIST ( S.ACROSS ); PRINT ( " )" ); -- ( " >" );
end SHOWINPREDICATE;

-- 5.13.2 (in value list>

procedure SHOWINVALUELIST ( S in SQL_OBJECT ) is
* begin

case S.KIND is
when VALUE ->

SHOW_VALUE_SPECIFICATION ( S );
when OPERATION ->

if S.OPERATION /- OOR then
* raise INTERNALERROR;

end if;
SHOWIN VALUELIST ( S.OPERANDS );
PRINT ( ", " );
SHOWIN VALUE-LIST ( S.OPERANDS.ACROSS );

when others ->
*raise INTERNALERROR;

end case;
end SHOWINVALUELIST;

-- 5.14.1 <like predicate>

*procedure SHOWLIKEPREDICATE ( S : in SQL_OBJECT ) is
P : ACCESSSTRING : S.ACROSS.VALUE.STRING; -- must be of right type

begin
PRINT ( S.NAME.all ); PRINT ( " LIKE " ); --( " = "
--for I in P'RANGE loop
--case P(I) is

* --when '' - P(I) :-?;
--when '%' -> P(I) :
--when others -> null;
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-- end case;
-- end loop;
SHOWVALUE SPECIFICATION ( S.ACROSS )

and SHOWLIKE PREDICATE;

-5.18.1 <search condition>

procedure PARENTHESIZERELATIONALOPERATORS
(S :in SQL_OBJECT ; P :in STANDARD.STRING )is

OPERAND :SQL-OBJECT :- S.OPERANDS;
begin

case OPERAND.OPERATIOk is -- must be operation
when 0_-AND I OOR ->

if OPERAND.OPERATION /=S.OPERATION then
PRINT ( "f( "f ); -- ( "I[ ")

SHOWSEARCHCONDITION ( OPERAND );PRINT ");-( 1
else
SHOWSEARCHCONDITION ( OPERAND )

ewhnd if;
wn others -> SHOWSEARCHCONDITION (OPERAND )

end case;
PRINT-LINE; PRINT ( P )
OPERAND -- OPERAND.ACROSS;
case OPERAND.OPERATION is -- again, must be operation
when 0_-AND IOOR ->

PRINT C ( " ); --C " )
SHOWSEARCHCONDITION (OPERAND );PRINT(") ;--"1";

when others ->

SHOWSEARCHCONDITION (OPERAND )
end case;

end PARENTHESIZERELATIONALOPERATORS;

procedure SHOWSEARCHCONDITION ( S :in SQL_OBJECT )is
begin

case S.OPERATION is
when 0_EQ -> SHOW COMPARISONPREDICATE ( S.OPERANDS , -"
when 0_-NE -> SHOW COMPARISONPREDICATE ( S.OPERANDS , -")
when 0_LT -> SHOW COMPARISONPREDICATE ( S.OPERANDS , "<"

when 0_GT -> SHOW COMPARISONPREDICATE ( S.OPERANDS , ">

when 0_LE -> SHOW COMPARISONPREDICATE ( S.OPERANDS , "< "

when 0_GE -> SHOW COMPARISONPREDICATE ( S.OPERANDS , ">-

when 0 BETWEEN -> SHOW BETxWEENPREDICATE ( S .OPERANDS )
when 0_ISIN -> SHOW INPREDICATE ( S.OPERANDS, ")9

when O-NOTIN -> SHOW INPREDICATE ( S. OPERANDS ,"NOT" )

when 0_LIKE -> SHOWLIKEPREDICATE ( S.OPERANDS );
when 0_AND -> PARENTHESIZERELATIONALOPERATORS ( S ,"AND

when 0_OR -> PARENTHESIZERELATIONALOPERATORS ( S ,"OR

when 0_NOT ->
PRINT ( "NOT ")
case S.OPERANDS.OPERATION is -- must be operation
when 0_AND I O-OR ->
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PRINT (--( "[ M );
SHOWSEARCHCONDITION ( S.OPERANDS );
PRINT (") " ); -- C " 1" );

when others =>
SHOWSEARCHCONDITION ( S.OPERANDS );

end case;
when others -> raise INTERNALERROR;

end case;
end SHOW_SEARCHCONDITION;

-- 5.19.1 (table expression>

* procedure SHOWTABLE_EXPRESSION ( S : in SQL_OBJECT ) is
CLAUSE : SQL_OBJECT :- S.ACROSS;

begin
PRINT ( "FROM " ); SHOWSELECTLIST ( S );
if CLAUSE.OPERATION /. ONULLOP then -- WHERE must have operation on top
PRINTLINE; PRINT ( "WHERE " ); SHOW-SEARCHCONDITION ( CLAUSE );

* end if;

CLAUSE :- CLAUSE.ACROSS;
if CLAUSE.KIND /- OPERATION or else CLAUSE.OPERATION /- ONULLOP then
PRINTLINE; PRINT ( "GROUP BY " ); SHOWSELECTLIST ( CLAUSE );

end if;

CLAUSE :- CLAUSE.ACROSS;
* if CLAUSE.OPERATION /- 0 NULLOP then -- same as WHERE

PRINTLINE; PRINT ( "HAVING " ); SHOW SEARCHCONDITION ( CLAUSE );
end if;

end SHOWTABLEEXPRESSION;

-- 5.25.1 <query specification>

procedure SHOW_QUERYSPECIFICATION ( S in SQL_OBJECT) is
CLAUSE SQLOBJECT :- S.OPERANDS;

begin
INDENT - INDENT + 7; PRINTLINE;
if INDENT > 0 then

* SETINDENT ( INDENT -2 );
PRINT ( "( "

end if;
SETINDENT ( INDENT );
PRINT ( "SELECT " );
case S.OPERATION is

* when OSELEC -> null;
when OSELECTDISTINCT -> PRINT ( "UNIQUE ");
when others -> raise INTERNALERROR;

end case;
SHOW SELECT LIST ( CLAUSE );
PRINTLINE;

• SHOWTABLEEXPRESSION ( CLAUSE.ACROSS );
INDENT :- INDENT - 7;
if INDENT >- 0 then
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PRINT ( )" );
SETINDENT ( INDENT );

end if;
end SHOWQ_UERY_SPECIFICATION;

-- 5.25.2 <select list)

procedure SHOWSELECTLIST ( S in SOL_OBJECT ) is
begin

case S.KIND is
when NAME I VALUE -5

SHOW_VALUEEXPRESSION ( S );
when OPERATION ->

case S.OPERATION is
when OSTAR -5

PRINT ( "*")
when OAMPERSAND ->
SHOWSELECTLIST ( S.OPERANDS );
PRINT ( ", " );
SHOWSELECTLIST ( S.OPERANDS.ACROSS );

when others ->
SHOWVALUEEXPRESSION ( S );

end case;
end case;

end SHOWSELECTLIST;

-- 8.3.5 <order by clause)

procedure SHOWORDERBYCLAUSE ( S in SQL_OBJECT ) is
begin

case S.KIND is
when NAME I VALUE ->

SHOWVALUEEXPRESSION ( S );
when OPERATION ->

case S.OPERATION is
when OAMPERSAND ->

SHOWORDERBYCLAUSE ( S.OPERANDS );
PRINT ( ", " );
SHOWORDERBYCLAUSE ( S.OPERANDS.ACROSS );

when OASC ->
SHOWVALUEEXPRESSION ( S.OPERANDS );

when ODESC ->
SHOWVALUEEXPRESSION ( S.OPERANDS );
PRINT ( " DESC" );

when others ->
raise INTERNALERROR;

end case;
end case;

end SHOWORDERBYCLAUSE;

-- 8.7.3 <insert value list)
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* procedure SHOWINSERTVALUELIST ( S : in SQL_OBJECT ) is
begin

case S.KIND is
when VALUE ->

SHOWVALUESPECIFICATION ( S );
when OPERATION ->

* case S.OPERATION is
when OAND ->

SHOW INSERTVALUE LIST ( S.OPERANDS );
PRINT ( ", "

when O LE =>
null;

• when others -5
raise INTERNALERROR;

end case;
SHOWINSERTVALUELIST ( S.OPERANDS.ACROSS );

when others ->
raise INTERNALERROR;

* end case;
end SHOWINSERTVALUE_LIST;

-- 8.11.2 <set clause>

procedure SHOWSETCLAUSES ( S : in SQL_OBJECT ) is
* begin

case S.OPERATION is -- must be operation
when 0_AND ->
SHOWSETCLAUSES ( S.OPERANDS ); PRINT ( "," ); PRINTLINE;
SHOWSETCLAUSES ( S.OPERANDS.ACROSS );

when 0_LE ->
* PRINT ( S.OPERANDS.NAME.all & " "

SHOWVALUEEXPRESSION ( S.OPERANDS.ACROSS );
when others ->

raise INTERNAL-ERROR;
end case;

end SHOWSETCLAUSES;

-- routine to show a cursor

procedure SHOWCURSOR
( CURSOR in CURSORNAME
MESSAGE in STANDARD.STRING) is

• begin
BLANKLINE; SETINDENT ( 0 ); PRINT ( MESSAGE ); PRINTLINE;
INDENT :- -7;
SHOWQUERYSPECIFICATION ( SQLOBJECT (
CURSOR.CURSOROBJECT.OPERANDS ) );

if CURSOR.CURSOROBJECT.OPERANDS.ACROSS /- null then
• PRINT LINE;

PRINT ( "ORDER BY "

SHOWORDERBYCLAUSE ( CURSOR.CURSOROBJECT.OPERANDS.ACROSS );
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end if;-- PRINT ( ; " ; - ( " / )

PRINTLINE;
-- exception

-- when others -> raise INTERNAL-ERROR;
end SHOWCURSOR;

-- close routine

procedure CLOSE -- x
( CURSOR : in out CURSORNAME ) is

begin
-- DEBUG print it out

if WANNADEBUG then
SHOWCURSOR ( CURSOR, "Cursor closed for:");

end if;
RDBMSCLOSECURSOR

(CURSOR.CURSORRDBMS.CURSORDATA.CURSORAREA);
end CLOSE;

-- declare cursor routines

procedure DECLAR -- x
( CURSOR : in out CURSORNAME;
CURSORFOR in SQL_OBJECT;
ORDERBY : in SQL_OBJECT :- NULL SQL_OBJECT ) is

begin
if CURSOR - null then

CURSOR : new CURSORNAME_RECORD;
end if;
CURSOR.CURSOROBJECT :- new
SQLOBJECTRECORD' ( OPERATION , null , ODECLAR , CURSORFOR );

CURSORFOR.ACROSS := ORDERBY;
-- DEBUG print it out

if WANNADEBUG then
SHOWCURSOR ( CURSOR , "Cursor declared for:");

end if;
end DECLAR;

procedure DECLAR -- x
( CURSOR in out CURSOR NAME;

CURSORFOR: in SQL_OBJECT;
ORDERBY : in DATABASE.COLUMNNUMBER ) is

begin
if CURSOR - null then
CURSOR : new CURSORNAMERECORD;

end if;
CURSOR.CURSOR OBJECT :- new
SQL_OBJECTRECORD' ( OPERATION , null , ODECLAR , CURSOR-FOR );

CURSORFOR.ACROSS :
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* new SQL_OBJECTRECORD'
( VALUE , null , ( INTEGER , DATABASE.INT ( ORDERBY ) ) );

-- DEBUG print it out

if WANNADEBUG then
SHOW CURSOR ( CURSOR , "Cursor declared for:");

end if;
• end DECLAR;

-- delete routines

procedure DELETEFROMSUB
TABLE in TABLENAME;
WHERE : in SQLOBJECT := NULLSQL_OBJECT ) is

begin
SETINDENT ( 0 ); PRINT ( "DELETE " & TABLE.NAME.all );
if WHERE /= null then

INDENT : 0; PRINTLINE; PRINT ( "WHERE "

* SHOWSEARCHCONDITION ( WHERE );
end if;

--PRINT ( " ;" ); -- (" /")

PRINTLINE;
end DELETEFROMSUB;

* procedure DELETEFROM -- x
( TABLE in TABLENAME;

WHERE : in SQL_OBJECT :- NULLSQLOBJECT ) is

begin
-- DEBUG print it out

if WANNADEBUG then
* BLANKLINE; SETINDENT ( 0 ); PRINT ("Delete from performed on:");

PRINT LINE; DELETEFROMSUB (TABLE, WHERE);

end if;

-- now print to buffer

SETBUFFER (OPERATIONCURSOR.CURSORRDBMS.CURSOR_QUERYDATA);
OPERATIONCURSOR. CURSORRDBMS. CURSORQUERYDATA. QUERY_LENGTH : 0;

* DELETEFROMSUB (TABLE, WHERE);

UNSETBUFFER;
RDBMSOPENCURSOR (OPERATIONCURSOR. CURSORRDBMS. CURSORDATA.

CURSORAREA);
RDBMSQUERY (OPERATIONCURSOR. CURSORRDBMS. CURSOR_QUERYDATA.

QUERYBUFFER, OPERATIONCURSOR.CURSORRDBMS.
* CURSORQUERYDATA. QUERYLENGTH, OPERATIONCURSOR.

CURSORRDBMS. CURSORDATA. CURSORAREA);
RDBMSCLOSECURSOR (OPERATIONCURSOR.CURSORRDBMS.

CURSOR DATA. CURSOR AREA) ;
end DELETEFROM;

• -- fetch and into routines

procedure FETCH -- x
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CCURSOR :in out CURSORNAME ) is
begin

FETCH-CURSOR :- CURSOR;
DOING A SELECT :- FALSE;

-- DEBUG ;rint it out
if WANNADEBUG then

SHOWCURSOR ( CURSOR , "Fetch performed on:" )
end if;
RDBMSFETCH (CURSOR. CURSOR - DEMS);
CURSOR. CURSORRDBMS .CURSORCOLUMNNUMBER :- 1;
CURSOR. CURSOREDEMS .CURSORROWNUMBER : -

CURSOR. CURSORRDBMS .CURSORROWNUMBER + 1;
end FETCH;

procedure INTEGERANDENUMERATIONINTO -- x
(VAR : out USERTYPE) is

TMP :STANDARD. INTEGER =0;

begin
-DEBUG print it out

if WANNADEBUG then
PRINT ( "INTO with integer or enumeration argument" ) PRINTLINE;
VAR :- USERTYPE'FIRST; -- ***FOR TEST PURPOSES

end if;

RDEMSCOLUMNREAPER (FETCHCURSOR. CURSORRDBMS.
CURSORCOLUMNNUMBER, TMP,

FETCHCURSOR. CURSORRDBMS .CURSORRETRIEVALLEN,

FETCHCURSOR. CURSORRDBMS. CURSORRETRIEVALBUF);
VAR :- USERTYPE'VAL (TMP);
FETCHCURSOR. CURSORRDBMS. CURSORCOLUMNNUMBER

FETCHCURSOR. CURSORRDBMS. CURSORCOLUMNNUMBER + 1;
if DOINGASELECT and

FETCHCURSOR. CURSORRDBMS. CURSORCOLUMNNUMBER >
FETCHCURSOR. CURSORRDBMS .CURSORMAXCOLUMN then

CLOSE (FETCHCURSOR);
DOING_-A_-SELECT :- FALSE;

end if;
end INTEGERANDENUMERATION INTO;

procedure FLOATINTO -- x
(VAR : out USERTYPE) is

RESULT :STANDARD. FLOAT;

begin

-DEBUG print it out

if WANNADEBUG then
PRINT ( "fINTO with float argument" );PRINTLINE;0
VAR :- USERTYPE'SMALL; -- FOR TEST PURPOSES

end if;
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RDBMSCOLUMNREAPER (FETCHCURSOR.CURSORRDBMS.
CURSORCOLUMNNUMBER,

RESULT,
FETCHCURSOR. CURSORRDBMS.CURSORRETRIEVALLEN,
FETCH_-CURSOR. CURSORRDBMS. CURSORRETRIEVAL _BUF);

FETCHCURSOR. CURSOR RDBMS .CURSORCOLUMNNUMBER :

FETCHCURSOR. CURSORRDBMS.CURSORCOLUMNNUMBER + 1;
VAR := USERTYPE (RESULT);
if DOING ASELECT and

FETCH CURSOR. CURSOREDEMS .CURSORCOLUMNNUMBER >
FETCHCURSOR. CURSORRDBMS .CURSORMAXCOLUMN then

CLOSE (FETCHCURSOR);
DOING_-A_-SELECT :-FALSE;

end if;
end FLOATINTO;

procedure UNCONSTRAINEDSTRINGINTO -- x

(VAR out USERTYPE;
LAST out INDEX-TYPE) is

V INDEX-TYPE := VAR'FIRST;

RESULT STANDARD.STRING (1. .100);
RESULTLENGTH STANDARD. INTEGER;

begin

-DEBUG print it out

if WANNA DEBUG then

PRINT ("INTO with unconstrained string argument" );PRINTLINE;

LAST INDEXTYPE' FIRST; -- FOR TEST PURPOSES
end if;
RDBMSCOLUMNREAPER (FETCHCURSOR. CURSORRDBMS.

CURSORCOLUMNNUMBER,
RESULT, RESULTLENGTH,
FETCHCURSOR. CURSORRDBMS .CURSORRETRIEVALLEN,

FETCH CURSOR. CURSORRDBMS .CURSORRETRIEVALBUF);

FETCHCURSOR. CURSOR-RDBMS . CURSORCOLUMNNUMBER
FETCHCURSOR. CURSORRDBMS .CURSORCOLUMN_-NUMBER + 1;

LAST :- INDEX_-TYPE (RESULT-LENGTH) + VAR'FIRST - 1;
for I in 1. .RESULTLENGTH loop

VAR (V) :- CONVERTCHARACTERTOCOMPONENT (RESULT (I));
if V < INDEXTYPE' LAST then

V :- V + 1;
end if;

end loop;
if DOINGASELECT and

FETCHCURSOR. CURSORRDBMS .CURSORCOLUMNNUMBER >
FETCHCURSOR. CURSORRDBMS .CURSORMAXCOLUMN then

CLOSE (FETCHCURSOR);
DOINGASELECT :- FALSE;

end if;
end UNCONSTRAINEDSTRINGINTO;
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procedure CONSTRAINEDSTRINGINTO -- x
(VAR out USERTYPE;

LAST out INDEXTYPE) is

V : INDEX-TYPE :- VAR'FIRST;
RESULT STANDARD.STRING (1..100);
RESULT-LENGTH STANDARD. INTEGER;

begin
-- DEBUG print it out

if WANNADEBUG then
PRINT ( "INTO with constr.ined string argument" ); PRINTLINE;
LAST := INDEXTYPE'FIRST; -- FOR TEST PURPOSES

end if;
RDBMSCOLUMNREAPER (FETCHCURSOR. CURSORRDBMS.

CURSORCOLUMNNUMBER,
RESULT, RESULTLENGTH,
FETCHCURSOR. CURSORRDBMS. CURSORRETRIEVAL LEN,
FETCHCURSOR. CURSORRDBMS. CURSORRETRIEVALBUF);

FETCHCURSOR. CURSORRDBMS. CURSORCOLUMNNUMBER :=
FETCHCURSOR. CURSORRDBMS. CURSORCOLUMNNUMBER + 1;

LAST :- INDEXTYPE (RESULTLENGTH) + VAR'FIRST - 1;
for I in i..RESULTLENGTH loop
VAR (V) :- CONVERTCHARACTERTOCOMPONENT (RESULT (I));
if V < INDEXTYPE'LAST then 9

V :- V + 1;
end if;

end loop;
if DOINGASELECT and

FETCHCURSOR.CURSORRDBMS.CURSORCOLUMNNUMBER >
FETCHCURSOR.CURSORRDBMS . CURSORMAXCOLUMN then •

CLOSE (FETCHCURSOR);
DOING_ASELECT :- FALSE;

end if;
end CONSTRAINEDSTRINGINTO;

-- insert into routines S

procedure INSERTINTOSUB
( TABLE in TABLENAME;

WHA2 in INSERTITE4 ) is
begin

SET INDENT ( 0); PRINT ( "INSERT INTO"); S
if TABLE.KIND - NAME then

PRINT ( TABLE.NAME.all );
else -- must be OTABLECOLUMNLIST

PRINT ( TABLE.OPERANDS.NAME.all );
PRINT ( "( " );
SHOWSELECTLIST ( TABLE.OPERANDS.ACROSS ); •
PRINT ( " )" );

end if;
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PRINTLINE;
case WHAT.OPERATION is -- must be an operation
when 0_SELEC I 0_SELECTDISTITNCT =>

INDENT -7; SHOWQUERYSPECIFICATION ( SQL OBJECT (WHAT ))
when 0_-LE I QAND -

PRINT ( "VALUES( ); "U

SHOWINSERTVALUELIST (SQLOBJECT (WHAT ))

when others ->
raise INTERNAL-ERROR;

end case;

PRINTLINE;
end INSERTINTOSUB;

procedure INSERTINTO -- x

TABLE in TABLENAME;
WHAT in INSERTITEM )is

begin
-DEBUG print it out

if WANNADEBUG then

BLANKLINE; SETINDENT ( 0 ); PRINT ("Insert into performed on:");
PRINTLINE; INSERTINTO-SUB (TABLE, WHAT);

end if;
-- now for r~al

SET-BUFFER (OPERATIONCURSOR. CURSORRDBMS .CURSORQUERYDATA);
OPERATIONCURSOR. CURSORRDBMS .CURSOR .QUERYDATA. QUERYLENGTH -0;
INSERT INTO-SUB (TABLE, WHAT);
UNSETBUFFER;
RDBMSOPENCURSOR (OPERATION CURSOR. CURSORRDBMS.
CURSORDATA. CURSOR AREA) ;

RDBMS_-QUERY (OPERATIONCURSOR. CURSORRDBMS.
CURSOR_QUERYDATA.QUERY_BUFFER,
OPERATIONCURSOR.CURSORRDBMS.CURSORQUERY_DATA.QUERYLENGTH,
OPERATION_-CURSOR. CURSORRDBMS .CURSORDATA. CURSORAREA);

RDBMS_CLOSECURSOR (OPERATIONCURSOR. CURSORRDBMS.
CURSORDATA. CURSOR AREA);

eL. INSERT_INTO;

function VALUES return INSERTITEM is
begin

return new SQLOBJECT RECORD' ( OPERATION ,null , 0VALUES ,null )
end VALUES;

-- open routine

procedure OPEN -- x
( CURSOR iin out CURSORNAME ) is

X1 STANDARD.INTEGER :0;

X2 :STANDARD.INTEGER :0;
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begin
if CURSOR.CURSOR RDBMS.CURSOR DATA -null then

CURSOR. CURSORRDB MS. CURSORDATA -new CURSORDATATYPE;
end if;
CURSOR.CURSOR-RDBMS.CURSOR-DATA.ROWID :- (l. .18 ->

CURSOR. CURSOR RDBMS. CURSORDATA. CURSOR AREA. RETURNCODE : - 0;
CURSOR. CURSORERDBMS .CURSORDATA. CURSOR AREA. FILLERDATA_1-

(0, 0, 0, 0, 0) ;
CURSOR. CURSOREDEMS .CURSOR DATA. CURSORAREA. V4_ERRORCODE :=0;
CURSOR. CURSORRDBMS .CURSORDATA. CURSORAREA. FILLERDATA_2-

(0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0);

if CURSOR.CURSORRDBMS.CURSORQUERYDATA - null then
CURSOR .CURSORRDBMS. CURSOR,_QUERYDATA : -

new ORACLECURSORDEFINITIONS. QUERYBUFFERRECORD;
CURSOR. CURSORRDBMS. CURSOR _QUERYDATA. QUERY_BUFFER :

new ORACLECURSORDEFIMITIOMS.BUFFERTYPE;
end if;
if CURSOR.CURSORRDBMS.CURSORQUERY DATA.QUERY BUFFER -null then
CURSOR. CURSOR RDBMS .CURSOR _QUERYDATA. QUERY _BUFFER

new ORACLECURSORDEINITIONS.BUFFERTYPE;
end if;
CURSOR. CURSORRDBMS .CURSOR_QUERY_-DATA. QUERY._LENGTH :-= 0;
CURSOR. CURSORRDBMS .CURSORCOLUMN NUMBER :- 0;
CURSOR. CURSOR RDBMS. CURSORMAXCOLUMN 0;

CURSOR. CURSOR EDBMS.CURSORROWNUMBER :-0;

CURSOR. CURSOR EDEMS. CURSORFIRSTFETCH :-TRUE;

CURSOR. CURSOR RDBMS .CURSORRETRIEVALLEN :-0;
CURSOR. CURSORRDBMS .CURSORRETRIEVALBUF =(others -

-DEBUG print it out
if WANNADEBUG then

SHOWCURSOR ( CURSOR , "Cursor opened fort");
end if;

-- now to the buffer
SETBUFFER (CURSOR. CURSORRDBMS. CURSOR,_QUERY _DATA) ;
CURSOR. CURSOR_-RDBMS .CURSOR,_QUERY_-DATA. QUERY _LENGTH :- 0;
X1 CURSOR.CURSORRDBMS.CURSORQ)UERYDATA.QUERY._BUFFER'FIRST;0

X2 :CURSOR. CURSORRDBMS .CURSORQUERY DATA. QUERY_BUFFER' LAST;
SHOWCURSOR ( CURSOR,
UNSETBUFFER;
RDEMSOPENCURSOR

(CURSOR. CURSORRDBMS .CURSORDATA. CURSOR_-AREA);
RDEMS_-QUERY (CURSOR. CURSORRDBMS. CURSOR,_QUERY_DATA. QUERYBUFFER,

CURSOR. CURSORRDBMS .CURSORk_QUERY _DATA. QUERY_-LENGTH,
CURSOR. CURSOR_-RDBMS. CUR!SORDATA.CURSOR AREA);

CURSOR. CURSORRDBMS .CURSORFIRSTFETCH :-TRUE;
end OPEN;

-select statement routines

procedure SHOWSELECT ( S :in SQL_OBJECT )is
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begin

INDENT : -7;

SHOW QUERYSPECIFICATION ( S );
-- PRINT ( " ; * ); -- (" /")

PRINTLINE;
exception
when others -> raise INTERNALERROR;

end SHOW_SELECT;

procedure SELECTJLISTSELECT -- x
WHAT in WHAT TYPE;
FROM in TABLE_LIST;
WHERE in SOL_OBJECT : NULLSQL_OBJECT;
GROUPBY in SQL_OBJECT NULL_SQLOBJECT;
HAVING in SQL_OBJECT := NULL_SQL_OBJECT ) is

TMP SQL_OBJECT;

begin
TMP :
( BUILDSELECT

( SELECTTYPE,
L_CONVERT ( WHAT ) , FROM , WHERE ,: GROUPBY , HAVING ) );

-- DEBUG print it out
if WANNA DEBUG then
BLANK-LINE; SET INDENT ( 0 ); PRINT ("Select performed on:");
PRINT LINE; SHOW-SELECT (TMP);

end if;
-- open will print to output for debug and to the query too

DECLAR (OPERATIONCURSOR, TMP);
OPEN (OPERATION CURSOR);
if OPERATIONCURSOR.CURSORRDBMS.CURSORDATA.CURSORAREA.
FILLER DATA_1 (2) > 1 then
raise UNIQUE_ERROR;

end if;
FETCH (OPERATIONCURSOR);
DOING A SELECT :- TRUE;

end SELECTLISTSELECT;

procedure STARSELECT -- x
FROM : in TABLE-LIST;
WHERE : in SOLOBJECT : NULL SOL_OBJECT;
GROUPBY in SQL OBJECT :-NULL_SOL_OBJECT;
HAVING in SQL_OBJECT :-NULLSQL_OBJECT ) is

TMP : SQLOBJECT;

begin
TP:
( BUILD SELECT

( SELECTTYPE,
new SQLOBJECTRECORD' ( OPERATION , null , OSTAR , null ),
FROM , WHERE , GROUPBY , HAVING ) );
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-- DEBUG print it out
if WANNADEBUG then
BLANKLINE, SETINDENT ( 0 ); PRINT ("Select performed on.");
PRINT-LINE; SHOWSELECT (TMP);

end if;
-- open will print for debug and to the buffer too

DECLAR (OPERATION CURSOR, TMP);
OPEN (OPERATION CURSOR);
if OPERATIONCURSOR. CURSORRDBMS. CURSORDATA. CURSORAREA.

FILLERDATA_1 (2) > 1 then
raise UNIQUEERROR;

end if;
FETCH (OPERATIONCURSOR);
DOING_A_SELECT : TRUE;

end STAR_SELECT;

-- update routines

procedure UPDATESUB
TABLE in TABLENAME;
SET in SQL OBJECT;
WHERE in SQLOBJECT :-NULLSQL_OBJECT ) is

begin
SET INDENT ( 0 ); PRINT ( "UPDATE " & TABLE.NAME.all ),
PRINTLINE; PRINT ( "SET " ), SETINDENT ( 4 ); SHOW SET-CLAUSES ( SET );
if WHERE /- null then

INDENT - 0; SETINDENT ( 0 ); PRINTLINE; PRINT ( "WHERE ");
SHOWSEARCHCONDITION ( WHERE );

end if;
-- PRINT( " ;")- "/"
PRINTLINE;

end UPDATESUB;

procedure UPDATE -- x
TABLE in TABLE NAME;
SET in SQL_OBJECT;
WHERE in SQLOBJECT :-NULL_SQL_OBJECT ) is •

begin
-- DEBUG print it out

if WANNA DEBUG then
BLANKLINE; SETINDENT ( 0 ); PRINT ("Update performed on:");
PRINTLINE; UPDATESUB (TABLE, SET, WHERE);

end if;
-- now into the buffer

SET BUFFER (OPERATION CURSOR. CURSOR RDBMS. CURSOR_QUERYDATA);
OPERATIONCURSOR. CURSORRDBMS. CURSOR_QUERYDATA. QUERY_LENGTH : - 0;
UPDATESUB (TABLE, SET, WHERE);
UNSET BUFFER;
RDBMS OPENCURSOR (OPERATIONCURSOR. CURSORRDBMS. CURSORDATA.

CURSORAREA);
RDBMSQUERY (OPERATIONCURSOR.CURSORRDBMS.CURSORQUERYDATA.

70
LNIASSIFIED



UNC]LASSIFIED

QUERY-BUFFER,
OPERATIONCURSOR.CURSORRDBMS.CURSOR _QUERY _DATA.QUERYLENGTH,
OPERtATIONCURSOR. CURSOR RDBMS .CURSORDATA. CURSOR_-AREA);

RDBMSCLOSECURSOR (OPERATION CURSOR. CURSORRDBMS .CURSORDATA.

CURSORAREA);
end UPDATE;

procedure OPENDATABASE
(DATABASENAME in STANDARD.STRING;
PASSWORD in STANDARD.STRING) is

BUF ORACLECURSORDEFINITIONS.BUFFERACCESSTYPE :null;

BUFLEN STANDARD.INTEGER :-0;
BUFX ORACLECURSORDEFINITIONS.BUFFERACCESSTYPE :=null;

BUFXLEN STANDARD.INTEGER :- 0;

begin
if BUF =null then
BUF :=new BUFFERTYPE;

end if;

if BUFX -null then
BUFX :new BUFFERTYPE;

end if;
-- BUFLEN :- DATABASENAME'LENGTH + 1 + PASSWORD'LENGTH;
-- BUF (1. .BUF_-LEN) :- DATABASE-NAME &" PASSWORD;
BUFLEN :- DATABASENAME'LENGTH;
BUF (1. .BUF -LEN) :- DATABASE-NAME;
BUFXLEN z- PASSWORD' LENGTH;
BUFX (1. .BUFXLEN) :- PASSWORD;

-DEBUG print it out
if WANNADEBUG then
BLANKLINE; SETINDENT (0 ), PRINT ( "OPEN DATABASE for &

BUF (1. .BUFLEN) £" &BUFX (1. .BUFX LEN)); PRINTLINE;
end if;
RDEMS_-OPEN-DATABASE (BUF, BUFLEN, BUFX, BUFX LEN);

end OPENDATABASE;

procedure EXITDATABASE is
begin
-DEBUG print it out

if WANNADEBUG then
BLANKLINE; SETINDENT (0 );PRINT ("CLOSE DATABASE"); PRINTLINE;

end if;
RDBMS_-EXIT-DATABASE;

end EXITDATABASE;

begin

*OPERATIONCURSOR. CURSORRDBMS .CURSOR_QUERY_-DATA

new ORACLECURSORDEFINITIONS.QUERYBUFFERRECORD;
OPERATIONCURSOR. CURSORRDBMS .CURSOR_QUERYDATA. QUERYBUFFER
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new ORACLECURSORDEFINITIONS.BUFFERTYPE; S
OPERATIONCURSOR. CURSORRDBMS. CURSORDATA :- new CURSORDATATYPE;

end ADASQLFUNCTIONS;

3.10.11 package CURSOR.DEFINITION.ADA

with ADASQL_FUNCTIONS;
package CURSOR DEFINITION is

subtype CURSORNAME is ADASQL_FUNCTIONS.CURSORNAME;
end CURSORDEFINITION;

3.10.12 package SCHEMADEFINITION.ADA

package SCHEMA_DEFINITION is
type IDENTIFIER is range 1..5;
generic
function AUTHORIZATIONIDENTIFIER return IDENTIFIER; S

end SCHEMA_DEFINITION;

package body SCHEMADEFINITION is
function AUTHORIZATIONIDENTIFIER return IDENTIFIER is
begin

return 1; 5
end AUTHORIZATIONIDENTIFIER;

end SCHEMADEFINITION;
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